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(54) Title: NITROGENOUS FIVE-MEMBERED RING COMPOUNDS 
(54) a91G>«fr: ^S*Sfi38<b*!ftl 



On 

00 

to 
O 



R 2 -X-B^~^NH- 



CHg-CO-N^A 



1 (57) Abstract: Aliphatic 

nitrogenous five-membered ring 
compounds of the general formula 
[ I ] PL or pharmacologically acceptable 
salts thereof: p] wherein A is CH 2 - 
or S-; B is CH or N; R 1 is H, lower 
alkyl, or the like; X is a single 
bond, -CO-, -Alk-CO-, -COCH 2 - } 
-Alk-O-, -0-CH 2 -, -S0 2 -, -S-, 
-COO-, -CON(R 3 )-, -Alk-CON(R 3 )-, -CON(R 3 )CH 2 ., -NHCH 2 -, or the like; R 3 is H or lower alkyl; Alk is lower alkylene: and R 2 is 
an optionally substituted cyclic group, substituted amino, or the like, with the proviso that when X is CO-, B is N. 

mm*] 



CN 
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(57) W%J: 

#f!BJtt, [ I ] : 

R 1 



^-X-B^^-NH-CHa-CO-N^A 

CN 



[I] 



A : -CHj-Xtt-S-, 

B : CHXUN, 

R 1 : H, {&Wi7)l*)V&t3.iz. 

XriMS^f, -CO-, -A 1 k -CO-, -COCH 2 - 
-Al k-O-, -0-CH 2 -, -S0 2 -. -S-, 
-COO-, -CON (R 3 ) -, -Alk-CON (R 3 ) 
-CON (R 3 ) CH 2 -, -NHCH 2 -&i:, 

r 3 : *mm?jumiak7)i>*)m* 

A 1 k : &m7)l*U>&, 
R 2 :(l) mt&2tlX^Xh&\,>m&&* 

(2) mmy^ymua. 





WO 02/30890 



PCT/JP01/08802 



m 



^mwizmnrc-y^-j^isfr^^y—ti i v (dppiv) m&ftm&G 



10 ifl-fmJWff-P—ZIV (DPPIV) «. #U^^5Fh*Sa©N*^ 
^e>Xa a-P r oXHXaa-A 1 a (X a aU^M575yST*oT 

So 

DPPIV (CD2 6tfci$n^) ®^#F«3T?C!)fiHW» atft£©Wfl$fc:3 
15 HT> (Hoist 6, Diabetes, MI47#. II1663-1670H, 1998 

; Augustynsb, Current Medicinal Chemistry, M§6#> B31 1-327M^ 1999 
^;Meesterb, Immunol. Today, Sft20#. fg367-375H. 1999¥ ; Fleicherb, 
Immunol. Today, £15#, Igl80-184H, 1994¥) 0 

glp-1 (^;i/*zf>«^^K l) tt, i^^;m-x^#Wtc-r>^ 

5Ci:€^tSHtfe*-«. DPPIVH COGLP-l W^il, 
^gttfttSttfci:, GLP- 1(D7>$3-Z htUTf^ffl-rs^^H 

25 DPP I V©#*ffi1t£ffi£TSttKtt, f©Mffl^H^tGL 

$Jfc&£i#i#), Mtefoftfciiififtg (impaired glucose tolerance) £tjfe#f £. 

DPPIVItitt, (#C2SW iCW'ifl 
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TilI®(I#at^DPP I V (CD 2 6) tt, ft!£3Mj&fc*3H 
W<Z'&MZ\ZfcLT^Z> 0 CODPP IV (CD 2 6) *ffE#:^IB**l»fc«fco 

fctlT^S, 'J^T^M^V^TttJfeffijlllTlBIJIfaCDDPP IV (C 

D 2 6) HMt*7&*±#bTfctK ^Mf^^CttS^DPP I VffittT&Stttti 
SttT^So £6tC, DPP IV (CD2 6) tt, H I V© U >/t*Wfi'\©ii 

15 ZLOfctf). DPP IV (CD 2 6) *fcj9t«> SBfc&£& (#1*. 

tf, ftttHIIPU^T^), (AID 

S), &titSKg • ttOjgaRfS/ii'l^LTfefSMfcHf&IM^IH^ 

DPP I Vi#^ffl$tt5ft^«tbT, BUe^MWrWWO 9 8/ 
20 1 9 9 9 8WO0 0/3 4 2 4 1 Kltt, DPP I VfifiWffrB 2 - 

■>7 7 t" □ U v >R*ft*«IB<feS nt US o 

finfeDPP i vBi#^ffl**-rs«faiiBitei)E^a*EAisft;^ 

25 £#TS^&ft^g$3ni8Ste^£jl,ttl LT^i^^lfc. 



■ffcfcS, -teC [I] 
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3 
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R 



R 



2 -X-B 



NH-CH 2 -CO-N A 



[I] 



CN 



A : -CH 2 -Xia-S-, 
B : CHXfiN, 

R 1 : H, i&m7J^)m. tFn^y|l7JWJHXftH7J^ 

X :-JMg-&3s -CO-, -Alk-CO- -COCH 2 -, 
-Alk-O-, -0-CH 2 -, -S0 2 -, -S-. 
-COO-, -CON (R 3 ) -, -Al k-CON (R 3 ) 
-CON (R 3 ) CH 2 -, -A 1 k-CON (R 3 ) CH 2 - 
-COCHjN (R 3 ) -. -S0 2 N (R 3 ) -Xtt-NH C H 2 — > 

r 3 : 7mi%=F-xtmm7)i*)m. 

A 1 k : mk7)V*Vy^ 
R 2 : SAT(D (1). (2) £cktf (3) j&>SjMR£ft*£ ; 



( 1 ) «*fe$nx^T*)«fcH|j!^ST*oTKSS35;S^7&* 

( i ) mat & u < \z-m&>mib*m&x \t 

( i i ) miRt) L < ^{R^**3RST*S* ; 
S7 t ctt^^^>l~2ii(7)m«T-W^^nfc75yS ; S 



(3) Si/j^jH, *;i/#+">fii»7;i/^s. {%$k7 )V 
<au x^:^^sj?.cr)i:#R 2 tt±ia (i) (2) a* e> aft an* 
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i ~ 6 , i ~ 4 oaaws/ttt^ttsitt© wr 6 

20 *, llXUayl^tf^nS. 

[i] fc£^r, R'T^sns r^j^, «7;wu 

$, t FD^->fSi7J^iHXttli7^3 + ->{II7J^Jl'Sj ©*^J 
tUTtt, 011*. fct tK^M^ t Ko*->;*9^l'»=ky^ h+v 

25 

( i i ) ' l < «-^gsjisiS*^*f e>n*. 
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Tfc«fcH, m«3~1 5©&©#'W'bft3 0 

7X-J1/S, y^D^y/l/S, v^n^>5 1 JbS, *>7CI7*?Ml/g, ; s$U 

£ ft b © -gpx tt£!«#fifn L T t/ » « SliSSft £ b ft s o 

^Tfccfcl^ mn^: : foU<^-^©iS^*^#^bft^c 

«fts l ~ 2 ^ T, fi&Six«^ffi¥n©5~7 
15 JlSto» 5 fc 6 ft, Hftftnctt, 

& <5^vu;us, e^yyjus, hUTVu^s, fh^yjjn, 

H^UyJH, b^7-7-M, ^JI/^U-^S. tt^fr* U hf'J 
v^-S, ifUSy-Ji'S. tf7^-;p3fc, eu^v-JUS. b?^-;us, 

t N*D5 1 7ifen;i/S, 

25 *s «t txc ft b © -gpx te±mima bx^zmft&tz a tm vs e ft -s . 

M£ Lt/j; 3 & m^&tfmi b ft. fc «, 
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. .okuji/*. ^>x-r ^>7^77'j;us, ^>y>ityu 
jus, ^>7v^*y u>»us, ^>7^x-ji/^, ^>77u;ux, ?i/f 

USUI'S. vJUS, tfnmtfU. vJUS, -7 k h'PtTnohTU -7JU 

"fv+yyju*, ^y+itu^us, ^7U-;i/«, 7^? 
5 ^7~;uK, •»/'J-;i'S, <y^o7z;vs, 

10 r< i) #*ft3~7©*H3t#fb***. 

(i i i) gasmen mmmttxtwtM?fr i bM&nzi~3m<Dg&m : ?' 

15 A^*S©JWMW£UTfi, 

r^xr:;ua, v^D^->JUS, ->7n^7?JUS, y^n^jH, 77 
u-Ju\L)\,%, fD'Jy^S, -f 5^VU7-JUS, fc°5 7U7-;ui, # 

*7^x;us> ^^^-;us. eou-^s. -raTVu^jug, t^7U- 
;us. trnuju*, <s7Vujux, tf^yiuux, HJ77u;i>g, rF7 

JI/S. ^x-;U-S, ?77U;US, -f 7^7 7 UJU*, ?7777 UJU-X, tf 

JU-S, fcJUSy-^S, tf^y-il'i^ tfU7*-7^;US, tf7— rh7 
th'ot'UyJH, yth'nt'U^y-^S, /t-fc Fo7€fc!-JHS» 
25 t KD5 1 7-tft 0 -JUS, -f>F'J^H, -f y-T > H 'J -Jl/S, -f7KUJUg, 
-f>*Vu;uak <7<7KUJUg, ^>X-f5^7U;U4. ^>7^77»j 
JUS, ^>7*1t7 | j;ug, ^/'/y^^VJ^ ^oy^xnjug, ^> 
77 U JUS-. fiyf'Jyi^ 5^77a t°U v'JUS, tf □ □ tf U 77US, 7 
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(i i ) saESRJIC^, H*IK : F;fttfl*JtWW6Btf*l& 1 3 fflCDJiqiflt^ * 



*s ct c n 6 © -ux \t±tiMfiffia l x </ > a at its j tf £ n * . 
rtr^u ( i - tr^'j ^us^h (i-t^7y^ 

K 'J ~^*#) , -f V--f > K U XJI>S ( 2 7-f > K U XJU-S^) 3^7 
VWJvMUa (?77'P [5, 4-b] trUv>-2— OPS*) ^ 
25 ifbtlS, 

•J-^aS, 2— r V<> K'J-;i/SXZ>T7yn [5, 4-b] t°'Jv>-2 



WO 02/30890 



PCT/JP01/08802 



n^STBM $ nfci£tt7;u*;i/*fc w s n* = - 

AI¥SM» : 

15 /\ny>Bf (CK F, Brl), y7/S, -ba£, 75/*, tt s J 

*> ii7^*Ji'S, la^n^vi, ®«7;p*y-f;i/«, ®»7;m+ 
ji/S. /No<6lR7;^;ui» ad«»7;w^;u#-;u§6, ^*ra^5 

hf'JSv-;^ If7y-M, k"'jyy-JH, t7ZJHHj 





WO 02/30890 



PCT/JP01/08802 



—A' P«M (tDbttff^b^Alfiii) : 

#fPJ0g«Kbl=r% [I] ©^*»B^CHT^^^t)tC^^T, X^JpM£ 

io T-s$n«) (i) mWk£nx^Tb&^mmbb<te-m^mm 

mmmrn, x\t (2) wmximwmi&m7)v*)im^wvitEnz>i~2m 

^mmoBMik-sm m ©^B^xHT&^bi^tc&^T, 

15 ^k^©?*,, h ^ >7sM©M'l4^b^«. cfcDift^DPP I Vmmfe&Z 



20 *3S§lOMfiD-o«ii»tbT, lb##J CI] 
X**, -Alk-CO- -COCH 2 -, 

-Al k-O-, -0-CH 2 -, -SO r , -S-. -COO-, 

-CON (R 3 ) -Al k-CON (R 3 ) 

-CON (R 3 ) CH 2 -, -Al k-CON (R 3 ) CH,-. 

25 -COCH 2 N (R 3 ) -S0 2 N (R 3 ) -Xte-NHCH 2 -T£> 
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R 2 ^ (i) m^nx^xh^m^mr'$>oxmm^my^ 

(i i) mm*b<&-mft&mmM t&zm-, &t\t 
(2) s^^L< mmmmj fr^ivm^msiznz 

«#wen& 0 i , i -e) 

io Th^m^x&^Ttm&^fttf (i) ^mt)b<n^sR^b*** 
c i i ) mmhb< fo-m?zmmmmx*$>z>m 

(2) r>-7yS, M7/^+yS> 7i^/PS^i;^l*TO 

is stRsns 

(3) fg^^^s, ^i^vf&^jwi^ i&m7)vn*i/g:. m& 
( i ) m.m%. 3-7 (Dmm^mt^m^ 

25 (1 i) glStl^ III^Kl/SM^^SItfn^ l~2m<D&MfcT* 

(i i i) mmm^. mmm^Rw&tmTfrzm&tizi^zMv^^ 

5-7 2 UTftS -H^»liao 





WO 02/30890 
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x^xb±^m^mx&oxmm&&tf, txijyjn, tf^7v-;us. ^ 

2, 3Xte4©5*>, BjJJCHT*D, X*«J^|g^T*0, R 2 ^ 



<2M^st« 2 tifc 7 $ / st & 3 s ns o 5 ) 

Sfc, fb£tt [I] fcSWiffiEte^ttSl, 2, 3, 4XH505^, «fc 
D*F*LWb£»#fcLT: 

15 B^CHT*D, X^¥M^#T$.0,. A#-CH 2 -T?*D, R 1 ****®^ 

bj&«cht&d, xa<m*&£^T&D, a#-s-t&d, r^wmmtx 
fci&m7)i>*)mx&%{k'&Mn 
20 ft£#we>n<5. 

B rt< C H 9 , TB3«^«I ifi : 



. (S) - 2-vjy- 1 - [ t -4- (4-7iz^;U- 1 - \f.^yV~)V) 



N — 
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- 1 -*3-)V- r - 1 - v£ n^yjl/TSy] TttfrMu U v> ; 

(S) -2-/77-1- Ch7>7,-4- (1, 3-W;-2-fV 

(S) -2-V7/-1- ( h?>7- 4-^;l/*U 7 a^y^7 5 
5 y) j-fe^uen'J^V ; &£Z* 

(S) -2-vjy-l- 05>*-4- (f7 l /o [5, 4-b] b°U 
v>-2-<;i/) y^D^y!757) 7-fe^;Hf □ U v>^ 0 
^mWOBftik^®} [I] Xte^&SlttfcW^l/'pS&WU DPP I V© 

^sttic^uTfinfcE^M^wr^o mz, t kdpp i vc^iti 

10 tlfcllffM^tS. £fc, 3I*CD-feU>7n77— fef (MAtf, 7°^X5 

x hD>f>; yD>j;i/x> K^y^y— fe\ hU7°v>, v^y^ju^ 

tfl ©ttDPPIV (T&t>*>, I V^CDv^^v;i/^ 

7°7-y— t') fC#UTi!5t/^^tt£*To 

15 PPIViiffffl^bT. iO^n-^lfl^tSOXUVW^ 

tot, *3§Bj©@ftfb&^ [I] X«^0^SWfC|^U3-5m«, DP 

pivcun^i (dpp 1 viz£vft&tsnz>i&j&), T&t>%, dp 

20 \zfemmtLT%mT*$>z>. 

frfrzmtetbxit* m^t, nm^i (ma«\ lsytsra. 2§y^^#), 

25 7^). tut, (aids), warn • 

«B^cr)@^b-&#i en xte j t<DMmmz?, i t®Loz>i&\t, t<ot>w. mm 
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<H-tne>tEI*ff©^ffi (W0 9 8/19998; WO 0 0/3 4 2 4 1 ; Hoist 
b, Diabetes^ 47^,^ 1663-1670 1, 1998 ^ ; Augus tyns 5, Current Medicinal 
Chemistry, B6#, 31 1-327 1999 ¥ ; Meester b, Immunol. Today. 
ft20#, m 367-375 1999 ^ ; Fleicher b, Immunol. Today, £15#. 
10 H 180-184 H, 1994 ^) KiDWBT**. 

*§8IK0B8Hb'&*!l [I] tt. iSat©^t?t), MftCf^W#3i&CD^T 
fclgaUB&K&ffl-f [I] ©IIMCf^loMi: 

m®m, 77jm ^a^na £x>sMt, ^>^*>g^ ^>-tf 
&. -temtemMiz&\,*Tft®2nz&&m> mmm. nm, ftmi mu 

l-3 0 0mg/kg, tOfottmo. l-3 0mg/kgfi«ttWjfF 



WO 02/30890 
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*%m\z&n& B&Hk&m U-] \z* Tie (a&) ~ (d?±-) Kcto'siaa 

(AS) 

5 «sj©@Wfb-£fe [I] -jfeS CIU: 



CN 

-C*Sn*^*t-«S [III] : 



10 OT> R 1 , R 2 , BSMttt»IB<!:RI-*i***-r*, 

TO £ n * <b£» t ZKfoZ -fr, FirM tc «fc 0 M « * MM W 

[III] Olilttt, ^JAtf^KiS, Blttifi*©«ttlitXtt7;i/ 

[in [iii] ^ra©-#ftr 

h~Mj;k x*/-jk -f 77°o tr;k7,0o-;k zfu\f.)V7 

t h'n77X x— r;k v^-y-x iix?;k bjuxx mt^vy, 

i>9 a a jl? >, £ □ □ AX«£ ft £> ©jg-g- W ^Itl l^Cim 





[III] 
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10 (B&) 

XAJ-COO-T?**, -flSiS CI -a]: 
R 1 



R^-COO-B 7 V-NH-CHp-CO-N^A [I-a] 

CN 

• TSSnsMH -jK5£ [IV] : 

R 1 

HO-B /_ V-N- CH 2- co -N /X A [IV] 

CN 

[V] 

R 21 H [V] 

5t+> R 2i mmtm-MM^jt *, 
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^ZftZit&MtKl&ZVT. [VI] 



R 



R 21 -COO-B 



N-CH 2 -CO-N 



7\ 



[VI] 



R 



CN 

■st*, R, R\ R 2 \ AXi;BttWIB«!:H-*i**^r-r*, 

[IV] &#*y>«£fctt*<DW#£E*«^fc&, SSfcfls^ 

10 - JUSM 5 :?V— ;k 4-— hD7i-J^oo*JM- N^MKlffl^-S 

75 K, U^A7S Kfc£07Jl>*'J&«75 h\ t h'J^A^ h + y ^ 

>j?a, *'»{b*u^A^i*0*»fl37;i/*'j^«, *») xtt^wtas (w* 

v^DOX^X ^DOJftJUA. X-xJk 7h7th'D77>> Eft 

tt, -7 8-11 Or, £<Ot>ttOX;fr£>m$! l T!ffmz.mftTZ>o 
m&m*frt>tlZto&tb [VI] ©75y-Sf£« (R) ©RfcAtt, 
25 £J;92li£-T?£5#. pflAtf, I^ft^l^Xttl^iTW. MUX 
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3 h\ U3^A73 H&£<777;k*U<feM73 K. T- h 'J h*^ Kfc£ 
©7;U*'J^S7;m + vK, ± b U VAfcE<D7)Vt> "J&M, 7kStfb±MJ 
^ A, 7K^b*U'7A7 t = £ ( i:c7)7K^fb7;^ 1 J^il%) Xte«J&S 

hux^;u75>, ->*<y7 p pt°;ux^75>, mux n-^ju^e 

10 WiJX eUy'X tXUyX y^^7zUX y/WSyt'Ji^ 
SMMTcSJ^tt, ^KiiHT^t, /\°^-7£A^§, TKStfb/^v^ApE 

15 ;k x*/-;k y tf;k7;k:-;k 7 , ae;U7;m-;k v^+lt>, 
Wkx^vy. fnnftjlA. v^npx^>, x— T-Jk f h7th'D77 

-7 8~8 0*C, tOfe^O'C-SSTffjgkliiff-r^. 

20 fb£#l [I] ©p-fe, X^-CO-, -Al k-CO-Xtt 

-S0 2 -T-^-g)-|k u ^ [I -b] : 



CN 

5£ck X4i-CO-, -A 1 k-CO-Xli-S0 2 -^b, R 1 , 

r 2 R^' Aim& t m-mi*£%t * , 

25 T"7K£tt<Mb&tlfct [VI I] : 



R 




[I-b] 
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HN 




FT 

-N-CH 2 -CO — N 



[VII] 



-KOCH3) n 
OCH 2 — P 



•VTFZftzik&Wt, [viii] 



aS*, vHi-COOH, -Alk-COOHX^oox;^-JH 
[IX] : 



PRtJCn«MI3<!:|S|-***Wr5, 

<b£^ [I-b] KlfcHT, X'*«-CO--C*0, R 2 £*# 

^^->ii7;i/+i/>S'C^5ft-&li(J > [viii] xte^fe 

ttAT, -fesC [X] : 



R2-V 1 



[VIII] 




[IX] 



o 




[X] 



o 



IIU A 1 klttSim^I^f, 
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•V7fi2tiz<b&to&m^Tik&V3 [vii] £<Dfcfo%ft\,\ 
(Dm) 

Sfc, it&fyl [I] (Dot>> B^CHT*0« X^-CON (R 3 ) 
-A 1 k -CON (R 3 ) -Xtt-S0 2 N (R 3 ) --Cfc5— [ I — c ] : 

R 1 



R 2 -X 2 ^JA-NH-CH 2 -CO-N [I- c ] 

CN 

jS*. X 2 S-CON (R 3 ) -Al k-CON (R 3 ) -Xfc-S 
0 2 N (R 3 ) -£^U R 1 , R 2 , R 3 S^A«tfffBi:|Wl-, i ti*^^-r 

10 

TsmZtlZit^mZ. [XI] : 

R 1 




N _CH 2 -CO— N^^A 

\ / [XI] 



CN 

(OCH 3 ) n 
X>CH 2 P 

iW, R\ R 3 , A, PRUntemmtm-MMZftTZ, 

r-^n^it^t. [xii] : 

•15 R 2 -V 2 [XII] 

^4". V 2 te» -COOH, -Al k-COOHXtt^POXM^ 
R 2 «SiJiB<i:|Bl-Sf*^^T-2)> 

fb£tl [I-c] ic&I^TX^-CON (R 3 ) -T*6D, R 2 



WO 02/30890 
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^)V^'yi&m7)^)mX'$>^it^mt, fb£t) [XII] X\**<D1&\Z 

R^xih^m [x] ttm^xit^ [xi] <t©£j&&?T^ ^^TS^^fiK 
»e>, [ix] XKtsn&v>j]-RmmmmYAzffi=ktzct 

5 <b£#l [I] B^CHT'^D, X^-CON (R 3 ) CH 2 - 

Xtt-A 1 k-CON (R 3 ) CH 2 -T'SS-te [I -d] : 



CN 

X 3 li-CON (R 3 ) CH 2 -Xtt-Al k-CON (R 3 ) C 
H 2 -£*U R 1 > R 2 > R 3 S^'AtttfifBi:IW|~-«i*^^T ; S)> 
10 T*iKZn%fc&mZ. -jK^ [XI I I ] : 



5$+. R 1 , R 3 >.A> PS^nttiflBtra-jgW^W-TS, 

^^TS«4ri5«5^6iwnB-jea [ix] ^$nsu>i?-w 

fb^-tJ [I-d] lc£^TX 2 #-CON (R 3 ) CHa-T^O, 

R 2 ^;u#^->M7;i/^^ST$.^fb^ti^, fb£fe [xi n xti-e© 

-t£(CfUT{bl^ [X] SrE^Trt^ [XIII] £0£jg£fr^ 

-jKsS [IX] T7F^n5U>^-S«l»^^ 

( C fcfc i; t/D r5fetc £ § S JtO 




[I-d] 
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cfcfcfctt'SKJfc (fb&fj [vi i ] t> ib-£#i [viii] xte^M (x 

[X] ) t<Dfcfo ; &&ZfiD&\Z&ft2>K& [XI] X« EX 

lint, [xii] X(itti6(73^ (xtefc^fci [x] 

tffflffl, #B3, SiM, fclKb, #^DTh^77^- £i££n 

'J>*-iUTH -J&5£ [IX] T*$n4t>©A»6*M&»K (P) 

if) , 7>^l/v> (4-^>vP^v^>v;U7;iO-;i/l/v>&£) . t 
Ha^y^?M l J^5 : l/>Uy> (4-b KP^v^WPtfUX^U 

^t'OfliS^ftfbtll.. il©lill KJfo«i;S£M$ 

15 ^v»t)<z)-r?*titf«fc<, BWfcfcttoa&lKif&GT, itiiRtiLit^f 

-g>7^\ -JfiWKlti, *4^#«7 0-2 0 0 tfmT*<&<5iI<h#0f£L<, O-x-f 
y^tlli, 0. l~2mmo 1 /gtS^utWf SIK 

m^Mtbxit, o-^>v hU7v/-;u- 1 — -ou-n, n, n', n* 

-t- b^^^a-^A^lT^^o^T^x- h. DCC (vv^a^x 
20 tyJW^y^F), ED C (1-X3MU-3- (3-^^75;^ 

Tf-MJ^A, MJX3MU75X tf'JvX 4 - 9 J*?-)\/7 5 7 tf U v 
25 -f V7D tf;H^-;i/7S>, 1, 8-^7+fh'^^D [5. 4. 0] 2 >7?-fc 
-7-X>*f) ^, l-tHo + y^>v'h'J7'7-Jk 

KKjssiJtLTtt. 7kBfelb^-h u r>A, 7Ki?{b^ l J^A^t07j<tjb7;u77U 
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Mz-U&iktT-Uy, N-^fHJI'*^. y^WMTSK rh7 

10 

Cj*»C*5JtSSJi&tt, 0-1 2 0^, <hDt>tt2 0-5 O'CT-MtCjitf-r 
5. D&iC&tf&SJSte, 0-5 Ot:, <h9fc>tt0~3 CCWaKlJi 

(Afe©sc*Mb-&*) 

*55WOIR»'fb-&« [I I] H BIIK&WlfttfWO 9 8 / 1 9 9 9 8, 

20 WO 00/34241, &|B##0iJ 1 Sfctt 2 ) ^(Cl3«cCD^?£tC$ 

fll^tf, W&fy [II] tt, [2 0] 




'A 



CONH 2 



25 T-5F«*ft*ft;'&tt£. [2 1] 

Z 2 -CH 2 CO-Z 3 



[2 1] 
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-fcit [2 2] 



15 



Z 2 -CH 2 -CO-N /X A 

7 



[22] 



CONH 2 

5 sS^ Z 2 &£J^teWfSch^-«£^T3, 

10 afcfflti*ilt**T#*. 

Mm^#3 [i 1 1] «, mm\z\$. mx\t. mm^m 

X«*-0-CH 2 -Xtt-NHCH 2 -"T?»«^* [ I I I ] «, 
-J&iC [2 3]: 

,1 




V 3_CH 2 - B / " V^NH, [23] 



R 

U 2 



t?SS$n5^«, ^©/SySWXfi-ene©^.!:, —feS [2 4] : 

R 2 -Z" [24] 

25 75y»©»tf»tuTtt, wERtra»^«ffl v>rnt)i(?asic 
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X^-A 1 k-O-fi&tt-S-T&aft;^* [I I I] tt. -JKS 
5 [2 5] : 

R 1 

V 4 -B^)^NH 2 [25] 

TfSStliM, ^©7 5/S&«X«nbtf)i&£> -jtt55 [2 6 a] 
10 Xte-JtSiS [2 6 b] : 

R 2 -Z 51 [2 6 a] X\$ 
R 2 -A 1 k-Z 52 [2 6 b] 

z 5i ^^z 52 «. sMfcsis^u r 2 wa i kimmtm 

15 -CTFtZtlZitGVutZ, limm (#l;tfc£MJx3MU7=- X vKvyntr^x 
lei D I^ttf § d <h (C J; 0 MiiT 7 5/ gtf>#S£ iLT 

mis r t mmtzmm <d «s & n t n t> c ^ 5 n t **x* # s . 

20 Z 51 £U<Z 52 cD£)£Mj£Si:UTte, MEZ 1 £H&fctIJB©J5fttt$££ 

Xrt*-COCH 2 N (R 3 ) -X«-S0 2 N (R 3 ) -T'&Zik&%J 
[I I I] tt. ~« [2 7] : 

R 1 

n/5 " b O >z ~ nh2 [27] 

25 V 5 ^-N (R 3 ) HSSU R \ R 3 B «flfT?2 <h |WJ— 
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T'TxZnzik&yj. -t07 5/ai««i#Xtt*ne»©tti:, [2 8 a] 

Xtt-feS: [28b] : 

R 2 -COCH 2 -Z 61 [2 8 a] Xtt 
5 R 2 -S0 2 -Z 62 [28b] 

15 £fc, Xtf-CON (R 3 ) -A 1 k-CON (R 3 ) -X«-S0 2 N 

(r 3 ) --c&z>{k'&® [iii] miiB-^ [27] tssnsi^ft, 

■t©75yS««#:Xtt J E-n&©tt«J:, --JteS [2 9] : 

R 2 -V 6 [29] 
<IU V 6 «-COOH, -Al k-COOHXtt-S0 3 H$Sl> 
20 R 2 «MI3i:|WI-Sn*$#-r§. 

75/^ptf;u) AMy<>h'i) <7)#?£TK:jM£-a\ &5ic*i;, 75 

y £ © f&!SS £ * ft £ =fc 19 Blftt*-r 3 C £ fc «fc 0 SEiifif * d i: # "C # £ . 7 5 

y»©MSt urn, afriBRtiBi^«ffl©««iift*^f , n'bi(FaiK:ffl^s 

25 

£fc, X^-CON (R 3 ) CH 2 -Xtt-A I k-CON (R 3 ) CH 2 -T 
hZ>\\&m [III] H -fG& [3 0] : 
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R 



V 



7 — CH 2 — E3 



NH 2 



[30] 



<au v 7 h-n (r 3 ) H^ib, r\ R 3 &&Bimmtm~MM 
Tsstiafls^*, foz^iw^nb©!^. -te [3i] 



<IU V 8 (J-COOHM-Alk-COOH £StU R 2 «ffil3 

/ Soft tft£ £ #86 K J: 0 KITT * C <h t «£ 0 S^T S d £ ffinf 3 . 75 
B#CHT&D, XAJ-CO-XH-A 1 k-CO-TabO, R 2 ^ 

xtt (2) «ttxtt*'«siia»7;i'4 i ^s^6awsn5i-2ffl 

<2g^SX«&£nfc75/ST:£.Mfc-&#j [I I I] tt. 
-fe u ^ [3 2] : 



r-^^nsfb^fe. ^©75y*ffi^x«-ene>©iS<»:, -test [3 3 a] : 



R 2 -V 8 



[3 1] 



R 




R 22 -A 1 k-H 



[3 3 a] 
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^~< / t-g^ns (i) m^nr^xh^mmhL<^-m 
^&mmmmm. x« (2) iixwitti7j^;n*e>i 

T-7fiZnz>ik&MXte^<Dmt$:, MGM (l-x3\JU-3- (3-v;*3MU 
JS/^Dlf^) ^My-f^Kf) £>#ft~Rc£jfc£i±. ftgfcj&i;, 75 
J M (D{m& £ ft £ \z cfc 0 TOif-T 3 d <h ic J; 0 ffiiST ^dt^T^-So 75 

£fc, B^N-Z:^(9> X^-CO-Xli-A I k-CO-TSD. R 2 7^5£: 
i"" X N- 

mm^, x\z (2) w&bL<\z#w&fc&7)\>*)\/M^Mftznzi~ 

2ii©MST'SM£ttfc7$ /ST'&3te£^ [I I I] • 
-JKSC [3 3 03: 




[330] 



t-tf $ n % it^rn . t (d 7 5 j iiriftx n e> t , 

-«?5* [3 3 1] X£ [3 3 2]: 

R 22 -CO-Z 7 [331] 
R 22 -A 1 k-COOH [3 3 2] 
5£*, R 22 «, it: 
\ 

i N — 

xK^mmmm^ (2) iix»iM7j^^ei 
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^□e;i/x^;u75 >fi^«i, h u ^ a, ' u ^a&£ 
xtt (2) s^x«^g«^7^+^s^bW$n^» i~2© 

©g^STSm $tlfc7 5 S&T&Zik&ifa [I I I] tt, -J&5£ [3 4] : 




15 5fc<K R'ttt&Bt^l-jRftSr^r-r*, 

T^tlSte^tl, ^©75ySWXHftie©Ii, -J&5£ [3 3 b] : 

R 22 -H [33b] 
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O 

n 



c 

O ■vnZnZ&T'&ZitGyi [I I I] it, HKfS [3 5] 

R 1 



HoN-< V-NHo [35] 



•e*$n*^», ^©75/SWXttfn60lt- -UStft [3 6] : 

o 

II 

( ArT Y> [36] 
5 O 

jet o i»fc*r* £ <tMck o s n rsy s o&na t bx 

N- 

15 Tg^n^fi^^nT^Tfe^i/^gs-ii^Sf^^^t) [i i i] a, 

-« [37] : 

" Z 81 

Z 82 [37] 
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. £fc, B^NT'^D, X^#|g^T^^<b^% [I I I] [3 
10 8] : 

R 1 




HN^ /-NHo [38] 



T'TxznzikGVi* ^©7$ ys&ii&xte^-n mz-Mfti2 4] : 

R 2 -Z 4 [2 4] 

[5 35 R 2 RO-'Z 4 «HtJl3i:|W]-«*^^T^>> 

\z d: 0 jj^tgr * c <t ic j; 0 m&t % z t & . 7 ^ y -scD«i tux 

20 tt, fulBRtl^f«^flffl0ftiia^^T'n^M(CfflV^C<t^T#^)c 
X^-COO-T'&-Mfc-&tl [I I I] «, -K [3 9] : 

R 1 



HO-B^ ^NH 2 [39] 

5t4 1 > R^rjCBfifilBchlwi-SP^^WT^. 
?7rs2n%ikGW<D75.;%BmVfX&^<Di&£. Hfejfc [4 0] : 
25 R 2 -C0C1 [40] 
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Kflft;£#J [2 0] ~ [4 0] tt, Rfl£fe*fctt&tB##0JK:Ki&0:£i£ 
trattCUTfiiSTfr*. B#CHT**gW<b£*l [III] ICfc^Ttt, 

10 tK«kDBWtt"*fttt<*0«*Hb^« [I I I] " SflrfciltW?**. 

->7, • h7>^Att#:O«^»«i:bT0Mfl3'&ft [I I I] 

(Bj5fc©]H$Mb'&«l) 



R 1 



1 /\ HO— B;)4jH 2 r i 
Z 1 — CH 2 -CO-N A \-J d k 7 R 



[II] 



)—l [41] HO-B^y-NH-CHa-CO-N 



CN 



R 1 



[421 cn 



HO-B^>^N-CH 2 -CO-N /N VV 
R V 




[iv] CN 

15 jC*. r> r'^ z\ ARtfBttainiBiRi— ****-rs. 

-K [iv] t?*$n*{b^*xtt-t©Jftt±, ±e. [i 1] to 
snsfb'&wt, -tea [41] T^sns^ftxfi^attfcR&s-irc, 
-tea [42] T'^£n&te£#jxte-5-£>&£t#, s&kmftSHtea; [43] 
xtt-jRiC [44] r'*2ftzib&$tfcfo2 j &z>z£iz£vnt>nz>o 

20 fb^ti [in ttt&m [41] j»iuw©ff&T* 
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*y-jk x^y-yk -ry^otVkrjk^-Jk ypfcf;u7;m-;k 7iz 
x-xJk v;r*itx Mx^;k hjuxx M^y^kx v^ddx* 

U&JR, SfcH:*- MJ £BI^y£Afc^^K7JU#'J&JR, HJ £A 
y h+v Kfc£©7;WJ U^I7Jkn+->K , 7" h U £Afc<tfGD7Jk# U&JR, 
zRBtfb:*-HJ£A, 7Km{b*U , yA7 t c j:c!fcD7K^b7;ktJU^« «S) XttWttl 

(Wittf. hjx^;u75>, sm yyp tyux^jkr.s >, N-y^jp 
wjx t°Uv>, y^;i/7-ij>, vy^kr^y tf u y>m 

[4 2] Xit^rO^ts ik£<®0 [4 3] Xfct [4 4] tCDfcmt. J& 

xh'jjk y^/-;k x^y-jk -Y y ya tMU7;kn-;k ^□tf;kr;k 
□ — ;k 7-fchX rh7tHD77>, x— r;k v^+J-X HF&x^Jk 

h;kx>, Wc^vy, v^nmx^x ^pn^uA, 7j<xtictie>^?i 
8 ow(ftm\zmn?z. 

y h+v h*&<H07Jkfr 'J4fe«7Jk^ + ->K . ± h U >yAft £©7Jkfr U jfeJPS, 
zkffift^MJ^A. 7j<^{b7J'J^A^i:(Z)7K^fb7^7JU^JS. Xtttl 
(fflAtf, MJx^krsx v-ry^pe;kx^-;u75>, N-y?\n, 

^;k*ux euv>. yy w^u>. : j*3-jv7$j tf u 
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ik&m [vii], itsm [xi] [x i i i ] n 

[5 0] . -j&5$ [51] Xtt-JKit [52] : 

R 1 R 1 R 1 

v io_ N /~~^/ NH2 V 11_ N ^^/ NH2 v 12_^_ch 2 ^^^ NHj 

R 3 R 3 

[50] [51] [52] 

T*$n5Mi, -«5S [5 3] : 
OHC 




•(OCH 3 ) n [53] 
X)CH 2 P 

10 h^v^h'J^Ai?) o#ftTi;^^t, o^T^fe*. [ii] 
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i - i 

(S)-l -^P^ET-t^;!/- 2 -v7/ tfP'J v>(mi2##Ml) 100 mgi: 4- 
75 7-1- (2-kTU5 tf^'Jx> (##^J 7 - 1 ) 247mg ©7t hx h 

yjh^y-J«^, g«l5MM#Lfc 0 £jftr&iir^*£in;L, 7 
10 PP^ATtttBLfc. fo\S\m*m*mmi- MJ7ATii&it^, m^mee^ 
£Ufc= IS € y 7 a ? □ 7 h ^ 7 7 - (mm : o-io%^^y-;u 
-^ppj^A) fiSLSil^O. 5 ml-y-pp^A 0. 5 ml KJSfllU 
2N ^-x-t-;!/ 1.0 ml, ^^t-x-t-;U2 ml £jjD;t, #Tiii L>tM£jI$Sx 
I- X-fJWUT, (S) - 2-/77-1- CI- (2-t!'J5vx;i/) tf 

15 v ? >-4--r;u7^y) 7-tz3^t°pu> ? > • 2%ik% (Sa©niSMi- 
i) 

Hifefcl 1-2-1-90, 1-92-1-109 

(S) - 1 - y' □ =E 7 -t - 2 - v 7 / tf □ U v > i^^Hb^^ffl ^ , 
MfBH^J 1 - 1 £ NtlMH LT, mm 1 (*«J 1-2-1-90, 1 
20 - 9 2-1-109) (Dik&M&ntCo «B U »CT 1-93 (DikSmZ, 
1 - 3 3 ©IiJ^tJch LTf#btt3J 

1-91 

25 trans-1, 4-~>^7D^\^1t>v7 5 > 300 mg t N, N-vM V 7°p t°^x7-^7 5. 
> 457 ^ L©7ii hx h 'J ;i/ 5 ml MlC (S) -l-7*D : E7-fe7 c ^-2->7y bf P 

uv> 570 mg»x., Mi^-c'immmWLtco jzfcmzma'kMfc-eftitRL, 

^□D^ATlttiL/;. ttaSr^^7KM-7-hU7AT$^-L, M&MEE 
•&%Lfz e ®/i^v'j7J^>^7A7n-7 h^'77Y- OStt : 7PPtfUl-A 
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-^^y — ;p (100:0-95:5) ) XimtZC t\z.£ <0 l&mft&mtc Z.fi*2u 
u*)Vh 0. 5 ml INJtgK-x-xJUO. 5 ml ^^Tl-fJH ml £jjp 

?L> ffiffiUfc&fcJ8£X-5^ife»U (S) - 2-/77-1- (trans- 4- 

C(s) - ("2 ->7/- 1 - tTPU"v-;w *jp^-;m^;1'75/] 

5 7Wk'DUv>- 2*6&ifi (il©»jl-9 1) 

307 mg Sftjfc. 
MW\ 2-1-2-9 

(1) 4-[ert-y*h^v*;L'/f<-^75y-4-/5 1 ^v^a / \+1ty > (# 
%W6-1 (3) mvik&m) 600mg, HJ7*h*->**te#9*:*-h'J£ 

10 A 783mg, ^zfrU > 252mg, Htt 159mg, *«k^^ nnx^> 6nl 

Sr^fflT 16 BtTO^bfe. tSfP»7j<*± h 'J ^ A7j<^T#«, £ □ □ 

y-;K20 : i)-^no^;UA-^^y-;Kio D + i%7>^x77j<) -e« 

15 giTS^chtcJzD, N-tert-y h^^>^;U^x;U- 1 -^^JU-c -4-^E 
JPsfr U / - r - 1 - □ ^ ~>;P 7 5 N - 1 er t - 7* h * z/ti JVtf-Jl 
- 1 -y?;U- t r - 1 -zs?W\3ri/)l7S.>(Dm&y>} 

(##M8 - 5 4 ; MfcmWKDik&to) 600mg COfc&fa 220mg £4N 

ffiH/v^-+1f> 2ml *5J:tJtx^y-;u 2ml <8 gi&T* 15 WWL 

20 TH-tert-7h + vAM-JH«ibm RM^I-ibTli?: 

(2) MSB (1) -C»6nm*i: (S)-l-7'o ; 67-t:W-y7y tfn'J 
v> 320mg. HJX5=JU75>0. 6ml, 7-fe NX h U;U 3. 5ml, /^/-JUml 

25 ^□□^;UAtrtttfcSLfcc ttWift h U 7A«U 

g-iLfco lSfyU*^iJ7A7D7h^7^- : ^ □ P*;UA 
-A^F1t> (1 : 1) ->£DO*JkM TW^itiaO 2»i»S: 

(SttttflflOfb^ttSttftMlUT. (S) -2->7;-l - Cl-y^l/ 
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-c- 4- WJ / - r- 1 - y^D^y^75 ;) 7iz3MUtf □ U *J> • 

2 mm. m2ommm2-D 33mg£#&, ;««tHb£-#j£^M 

SUT,. (S) -2-V77-1- (l-/^-t-4-Wjy-r-l 

5 2 ) 82mg£f#£ 0 

ffifB^&KLT, S2CD^f!l2 - 3-2 - 9c7)jb^^f#fco 

HMtf'l 3 

(1) trans-4-75 7 '>^o^\^1ty-;i/ 4. 78g h- h U ^//^ 7 - 
JUig^fK (3/1) 60ml fcfciftT. (S) - 1 -ZfU=tJ-t^)V- 2 - v77 t° 

io nuv>3.oog ^jjaA, ^ii-e i4B#w»b^c Kmmz, hux^js 

> 1. 93mK#t/>T. "J-iQii-^^)V'Jti)V^i—V(D7-th-h^)Vmm 16ml 

15 £££9, (S) -1- (N-tert-7K*v#;WKi:;U-trans-4-t: Hp 
*v- l-y^D^yil'J^y) 7-t5=-;U~ 2 -->7/ tfPU v> 4. 72 g 

(2) t&sB (1) T#bn7Ub£t/ 150mg t tf'J v> 12U L(D^bp<^U> 
2 mL^{', ^SThD*xy> 84 mg £inA, ^<£>££ 1 P#Wif#U7t 0 

20 ^T^W^ l86MLCD^b/^U>^i« 1 mL £in*., SfSt 1 B#HJ8 

j^Lfco^, pjLywmm-eftWbtc. itifjKctitti, &&u 

fc©5, ^>u^y;^^A^pvh^^7^--erilMT^c: ( ht c fcD, (s) 
-1- CN- t e r t -7'h + ->^Jl'^-;i/-trans-4- (^&;l/*U J 
#-)V**~s) y^DA+y^75/) 7tfJH2-v7y tf □ 1 J ->* > 174 mg 

25 znrco 

(3) HlJlB (2) -e#bnfc{b-&t) 157 mg^bU7MDfti 1.5 mLC'iS 
^A7KM^^JPAT7^UttiLT^PP^Atti±lL. Lfc. 
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L, IN ^?-x— 7^0.5 mL »Trx-7;U2 mL £jjQ;L, #Ttti 
x-t^»U (S) -2-v7V-l- (trans- 4- (tJ^Uy^M' 

5 Jgfd3) 97 mg 

(1) ^IB##^J3 (2) ^-et#bnfcM^% 500 mg.hO.5M 7^>7 

M^mMh, ~773MP-*;uA75 h\ 10% HJX5P;U75>-M7?^x 
10 y/^*M75 K-zK (1:1), 7^7-Jk Th7kh'D77>, 7^y- 

277 /z K 43=t^m^^l/>4 ml 18 l$|8Jj*#Lfc. « 

£«PRU y^?WA75H, y^?MM75 K-zfc(l:l) . 7 7y- 

;k 7f-7b:KP77X 77y-;k &£z$^ik* : 3 L u>kzxfcmk. UJ£ 

15 &&LT#Mg£#fc. 

( 2 ) mm ( i ) Tt#bn/c«<t h u yju^-nmm a mi ©r^^^^^T- is 
mmmwbtc. mm^m^mit^^uy^xm^L, mmt^m^^x 

20 7>f- (Jg$: o-5%777-;1/-7pp*jua) T-ffiMI-^dtCctD. «l 
Vtto&mtc. ell«l?Jl/0.5 ml fci§fl?U IN «-X-f->»l/ 0! 5 mL 
^^Tl- T)V 2 ml £*DX., ^fflUfctt^X-T-^fjfc^L-. (S) -2-v> 
77-1- CI - K>v>7Sy^MoJW tr^U> ? >- 4-^^75 73 
7W^Q'Jy>-Iii (^4©HJfe{f!l4- 1) £#7c„ 

25 *M#H - 2 ~ 4 - 5 

^^•fb^ti H y v7>@£fb£$j) ^»4- 1 tmmzisX, 

£»{b£#l<hUTffi^ «{0|4- 1£M(CLT, ^ 4 (DMff'l 4 - 4 - 
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nmm 4-6-4-10 

hUX3\M/75><E>#£"Fe (1) 3g©S^*ff"5S^ttWEHJISW4 
5 -ltiiCLT, *4©^JfiM4-6 0^*S:Wfc. #»£Mb£- 
* (M) WIBtPIttfcUT, »4©^»J4- 7-4- 1 0 <£>{b 

4-11 

###j3 (2) s-etentttiM 500 nig to. sm **>*;u*>k- 

10 (1/9) CD«-&**S[»T? 18 3#M«^Lfco MM 

y^fMM75 h\ I OX MJx3^7S>-i^by^l/X 

;i/^;bA75 k-tK (1:1), fh7tFP77>> 43 

=fctWb*3 L l'>fCT8fci£Lfc. t#btlfe#H§t l-*J U >fi)l>#>n 177 mg, 
1-t KD^~>^>y>'J7V'-;H38 mg. 0-^y > 7hU7 1 /-Jl/-KJh 
15 N, N.N'.N'-x h7^fiWnz^A^t7Mn^7i- h 387 mg, N-^ 
7^1/^* U y 224 mh ^iyy/fMM75 h* 4 ml ©jl^toSMT? 

7^y-;k rh7th*D77>, y^/-;k s.ktfi&fc*?- 

20 ^IHIfe hU7J^niil:tj!!llbT 1 (S) -2-->7/-l- [1- 
{2-*J\))Vt>)\>ft-)V) tM'J y>-4-^fJl'7S7) 7il3Ml' t°D U ^ 
> • 2 (£ 4 ommm 4 - l l ) 136 mg £#fc 0 

2-4-19 

25 UT\ SH©H»J4- 1 2-4- 1 9 t»£t#fc, 
»M 5-1-5-12 

###]3 (2) «0«{b^t^AT, ##^J4Tt#e>n^cW{b^#I^ 
J1K $»J4- 1-4-1 0 £TOcLT> ^5©^fi^J5 - 1-5- 1 2 
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USSf J 5-13-5-36 

##W3 (2) m<D®m4k&mzfrKT, ^mH-cm^nrc^mit^m^ 

mWH-l 1 tm$\ZLT, $5 0»j5-l 3-5-3 0Ofb£ 
®*&1t. £fc. 0%M5 (5) ^T#e>nfc^l'fb^tl^ffl^, IWHifdUT 
5 g 5 CDHJfi^J 5-31-5-36 (ZMb-&tj£t#fco 
5-37-5-39 
##M5 (5) SUl#bnfc^{b^(l. 01 mmol/g) 500 nig t 0. 5 M * 

7 >x)v*>m-^*y->/i&ib*^u> d/9) omGVs&Mmx' 30 £ihhs 

10 >, S&it*^U>. y7^^M75 h\ y^?JWJ^7 5 K-7jc (1 : 1) , 
r-h^tKP77>, ;*7V-;k r>7kh'D77X ^TV-^J^v 
7 3^7iz h7S h'CT^Lfco #£>nfcHf)il£ 2 -7 □ □- 5 -Zfu=E M U 
5v> 293 mg, h U l^JI/75 > 21 1 u 1 (DBS®* 55 ^CT 16 ^Wlgia 
Lfcc JM)}§£MU y7f^*M7S h\ ^Ifb^l/X 10* MJx^ 

15 ;i/75>-*kfb7^I/>\ ±£{b75^X y7?M^A75 h\ v73^* 
;UA75 K-tK (1:1), rh7kh'077X 77/-;k f h7kHD77>, 

^^y-M^tfM^fuxcxtoLL ien/ciioii^, MJ7 

;i/xf-DMT-M3SLr, (S) -1- [trans- 4- ( 5 -7* cue t° U 5 v>- 
2 — f ^75/7 3^) ^□'N* 7^75/3 7t^l/-2-y7 7 tf.o'J 
20 7>-M£t& 5 5 - 3 7) 61 mg £t#fc 0 

^M4fb^t)$ffit/\ IWJfebT, i50»I5-38~5-3 

9 <Dib&m*ntc. 

MMM 6 - 1 
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CI 




I Y 



XT 



ci 



ci- 



(1) trans-4- ( t e r t -7" / *J-)V) y^OA 
*z/)V7Z> C&mp^M5(D (3) m) 519 nig, 2. 4, h*i"<>X 
7)V^\i F 446 mg, h U 7"b K + vzkiHb*?^ h U -7 A 608 mg ttt-ft; 

5 p<5Pk> llmL Oig^Silf 14 B#f e 1Ji^bfeo K*»E*teld«*7K*^- h 

A^D?h^77^- (^:0-20%^/-;l/-7an*;i/A) TffiSiLfc, 
»&n&ft;-&*r(969 mg), (Sl-l-yD^EJt^H-yJ/ tfo'J v> 641 mg, 
10 v<V7°Pt>X^7S>791 |iL &£tKv^3^7-ti K75 K 8 mL 

wv-eimmmwLtc. Km&^x-^m^ mm^jurmmorc. 

^yt 7 M^07h^7^- («:50-0%^\^ 

p#;ua) -eltM1--5cifCckD, (S) -2->7/-i - CN- 
15 (2, 4, 6- MJ* b^v7:c-JM3MU) -trans-4- (tert -7* h^v^JU 
#-JI/75/" ;*3\M/) v7P y \=^v;i/7573 J-fe^Hf □Uv ? > 834 mg£ 

(2) h5ib (i) ■vmwzib&yim mg^o. sm j^^>^;i/*>k-s;^ 
it>/^b^^ix>(i/9) 20 mivm&^zmu-vzmamwbfzo &&&&& 

20 ftlJBft**:*- h D 7A7K^^TWm, 7 O P^AT'ttfcfcSUfc, ffltUft&fi 
-2-V77-1- (N- (2, 4, 6- HJ * h + y7i-JM^) -trans- 
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4- (75/^^) 9 s9W\*i/)V7S.S) v> 647 mg £ 

(3) ffigB(2) T^Stlfc^* 155 mg, 2. 5-5^7 PPff'J $y> 104 mg, h 
Ul7Mb7 5> 146 pL, fh7th'077>l mL, &<fc^x7WI/*jUA7 

5 5 H 1 nL 6(rCT 14 ^Hia^Lfc. III? 

ft: 0-20%** (33%A*-y->-7PP*;UA)) -effiKT^dchtCcfc 
0, (S) -2-->7V-l- CN- (U,6-h'J^h+y7i-;M5 1 JW 
10 -trans-4- ( 5 - 7 □ P k°U 5 5»- 2 — f ^75 / v7P^ 
. ->;i/75y] 7ir^;i/t°DU v> 104mg£t#;fc o 

(4) ffiiB (3) 1?fli6.nfc{k^» 90 mg<h h'J7Mn«4 mL 

^s?aT- is wffi^b^c h u 7;^om^meei§*^ mt\z.m&mm. 

im ± h 'J 0 A ft * JP x. , 7 □ □ *;i> A Ttt tti L fco ft fcB$i * «M T 

7^- (M:40-0%^*1t>-7PP*;UA) -CttSll/fc. nztifcfc^®* 
^PDsfrJUAO. 5 mL K&flPU IN JfiK-i— r;U 0. 5 mL, *^Tl-fJP 2 mL 
£jjp*., #rfflbfc«fcJK£x-x;i'8fei£U (S) -1- Ctrans-4- (5-7 
□ □t°'JSv>-2 — r;i/75/*3\>W y^D^y^JSy) 7-fe^- 
20 2 - v7 7 tf P U v > • 2 (Si 6 ©»^J 6 - 1 ) 22 mg £t#fc„ 

6-2-6-4 

tuE«#'j6-i (2) 6 fttcik^M&xzfftfomnik&wi 
^me-io (3) ~ (4) mtm^mzbx, ^6©^^6-2~6-4 

25 mi&M 7-1 — 7-1 0 

(Sl-l-yatJi!^- 2-v77 fcfPU y>l;IUT> (R)-3-yoP7 

ltMtc^a-rscidifCcto, * 7 nmmw i - 1 ~ i - 1 o©ib^$j£tn 
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8-i~8-8 

(S)-l-yat7tW-y7 J tf □ U i?>\Zfr?iT (R) -3-7 □ nj±^)V- 

4-^7y?7Vu m ~ (2) mtmm 

\ZLX. (R) -4-V77-3- (N- (2,4, 6- MJ* h*->7x-;M^ 

>£t#fc„ C©fb^tl*cfc^m^b^^fflV\ «^J6 - 1 (3) ~ (4) 
^<h|WJtl(cLT, ^8©^M8 - 1-8 - 8 (Dib^&nfc, «fiU UdS 
^J8-7Sy.'8-8t^^T«, HM^J6-1 (3) M> 

fM^mt\,xti)v^ym\t^m^m^. 1 -t kp*v^>7 mj77-;u 

10 &=fcUU-X5PJl/-3-(3-^5P^75 7 7Pk°;U) -^l^vM 5 K©7?ffiT-e 
1 

Altt (W098/19998) %m<D%mzm\ L-/nU>75H (rfcl^) fccktf 
7n^E7-fe^;U7'PT< h'^S^$-i±feCD^SK7j<Sf&$1±^^i^J;D, (S) - 
15 1 -y'u^7^)V-2-y7 y t!D'Jy>$»fc. 
##M 2 

XHK (Ashworth 6, Bioorg. Med. Chem. Lett., f£6#, Jg 2745-2748 K> 

i996 ¥) §a«©^«v^ i-?-*7°ui) >7$mmm.zG!&btc e t#e»n 

fcL-^^PU 77 5 K*aafe±S5. 00 g t h'jxW5>8. 67 ml ©7"7p 
20 py^> 150 ml ^f^^7k^T^PD7-tz^^^D | J K 2. 36 ml ^iPA, Plfi 
T? 1 P^»bfeoix«^ tf 'J v>4. 8 ml Tktf h 'J 7;U^O^^i7K#l8. 4 ml 
£iJP;L, ICSiSTrlPtfl^Lfc. JEJSi££ 10% HC1 

T&CchfdJ;^ (R) -3-7 p P7t^Jt>-4-77/777U v> 4. 82 g 

25 m^Btbxnrz. 

###J 3 
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ch 3 A J CH 3 

T 



H 3 C'° H,C^L H 3 C^,N^A N ^ 




CHO (1) < 2> 



TV 



Boc: tert-?!-* v^Utf^US fflB§fh£#l (21 



(1) MIb ((4-^5;U-3, 5-^K + ">7z-W'» 
UX5 1 l/» CCecile Pegurier btf)73& (Bioorg. Med. Chem. , !f§8#, 163 — 

5 171 1, 2000 \z£.<0-£]&Lfch(D~} 14. 5 g (1. 40 mmol/g) , 4-75 y-l-tert- 
:/h*v#;U#-;Utf^U^> 7.85 g, MJ7-feh*->**te#£*?-MJ 
10. 71 g, *3J:WJb^5 : -l/> 180 inl-WS^-fe^ja-C I8P#P.S]J8#L 
feo t»U&£i*EU WC*3-V>. ^^*M73 1«-*(I:1), 10% h U 

10 7h7th'077>. fc±tf**y-;UfcTSyfr«. M£E$£#-T-5C:ttC^D 
±HT^$n^M^t) (1) 16.83 g(l. 17 mmol/g) 

(2) MB (1) -eifbtlfcfeffllib^ 16. 73 g« (S)-l-7*nt7t5 1 ;h2-y 
7 J tfPUv>8. 50 g, v<yypejUx^JU75>6.82 mL> fc«k 
WM75 K 80 ml ©2g£*Bj£ 18B#MiK#bfc. ttJB&fflRU v 

15 ^fMM75 K, 10% hUX9 L ;P75>-^b^^l/>> >^?^*;UA 

«ffi*fej*-r s ci <t tc«t ?) , ±0-e^$n*nrj!B^'&« (2) 19. 14 g (1.02 

mmol/g) £f&fc. 
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H 



Boc : t e r t-:/ h * -> ;b ;I/tK - 



1, 4-trans-v^D^\^-y->> ; 75> 30. 00 g t 2N i£g£ 1 31 ml©x^/-Jl/ 
250 ml ^^tC7k^T{CTv-tert-7'^;i/v^;i/#^— h 52. 13 g(DX?/-)l 
150 ml M£ 4 mmfrttTffiTbfco 20 f^ffljf #U 7X 

^'JttiiLfc. ^on^l/A^^itB, SJfg-r-SCtjcfcO, N-tert- 
yh^v^^^-^-trans-l, fy^o^>y75> 22. 33 g 
C©^t)*3=k»^ ((4-*^$;|/- 3, 5-y^h + y7xZM+y) 
;<5Ml^U7^l/» MIB##^1 3 OD (1) ~ (2) ^tlTOfcM 

10 UT, ±BT?^3tt*WJ!Bfc'&*£ftfc. 



(1) trans-4-757 ;>WU v7 □ a4^>#;1^>^ 10. 0 g, >Mert-7* 
f-JUVtUUtfJ— b MJgMI' 11. 2 g<Di?ttD-> - * ( 1:1 ) 200 ml 
15 jgfc££»T?72 B#MiK#Lfc. Ej£jg£«K: 10%NaOH7k«50 ml ti-f 
JU 300 ml *«ftS:^«ftLfc^, 7K*9£ 10% HCl*»*T»tttL 

ftiSft. iti^EgSWc. afll&-f 77° □ t>X-x;UT»-r-5Cli:tC 
trans-4-(tert-7*h=^v^;i/^x;i/75/^5 1 ^) ->£aM : -tf->*j|, 



5 




o 



Boc: ter t-y h+v^M^US 



tttflgfc^'fei 15) 
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#>Wl 15.3 g£®fc. 

(2) tm (1) T'#bnfcfb-&#1 5. 15 y7x-WX^U^7yh* 6. 05 
g£tf HJX5\>U75>3. 1 ml OKJUx> 100 ml»3mil^bfc 

5 £te»T, Si^vU*^777ya*7^^D?h^77^ - (i& 
|:WlfiHDO^A (1:20) ^\^+J->J: D*SH{bl>T, 

N-^ > vTJ Jl^ ~;i>-t rans- 4 - ( t er t-7* h JUztf — ;U7 5 / y 3 1 

pa^v;i,7$ > 5. 32 g ^tffcc 

(3) MSB (2) ^-fribtitf^a 5. 19g&tf 10*/^ v^AsSStOX^y- 
10 ;l/ 200 ml 1 ^©tJc^BITF 6 B#M»«sUfc. LTX* 

;U#yAy*nT h^77^~ : ^□□*;PA-*^/-;iHft7> ; EX7 

7K (50:10:1)) T»«U -f V !7*n t 0 ;UX-x;k-^*+h>^£-M£ 9&H 
ftrf & C <hic J: O . trans- 4- (tert-7>^>-;fr;i/^- JP75 7 tWU) "/V □ 
15 A+y^7S> 2.55 g 

(4) flfrlB (3) T-#£nfcte-£t! (2.54 g), tttffl ((4 3 , 
5-y7h^>7izM^» /5 1 ^ I J75 1 U» (1. 43 mmol/g) 4. 15 g, 
h-'J7-fe h^v7K*ib^^«7" h'J^A 3.24 g, &&tfmt*?U> 80 ml 
OT£#l£^lT20lWM#Lfc. tt^WU Mb^l/X v^tMI/ 

20 *M75 h', i&te^l/X 10% h Ux^Jl/7 5 >-^b^^l/>. 

5 L U>, y/^Jl'*M75 h\ v75 : -;U*./bA75 K-tK (1:1), y^fJl'* 
J1/A75 y^y-ik 7h7th'077>, *?S-)l>> fh7th*07 

(4) 5. 19 g(l. 14 mmol/g) £#7c„ 
25 (5) fMfi (4) 7?#£ttfcl£fJl!(l. 14 mmol/g) 5. 12 g, (S)-l-7D : E7t5 : 
JH-y7/ tfo ijy> 2. 53 g, v< 7 7*o t>X5^7S > 2. 03 ml, 
U^>*y5P;WUA75 h* 50 ml (DUG®)* 50<CT 18 f$W8t#U£. MM 
flxU, -7/^*^7$^, i^^f-)V^)Vh7^ K-zMl:lh v/^;U*JU 
A75 h\ y^y-Jk Th7tFD77>, *9/-Jl>* 7h7tHD77 
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$m<h&® (5) 5. 78 g(l. 01 nunol/g) 
##M 6-1 

C H 3 CH 3 CH 3 



_J J CH 3 LH, 



-Boc 



£H 3 



CH 

n^N. Boc (5) U r-^.N Boc 




J 



its ® (5) [f + 

it^m (4) 

H 2 N^ H « W I 

itS ® (6) 

(1) » (JP83- 1 18577) temro^&KfeT, l,4-v^+«h:P [4. 5) 
£T, *?-)VB — i? KtSJf&^if^ 8-^3^-1, 4-yW7tD [4. 53 

x*>- 8 -^;u^>^^?^ (±IB0©fb-8-ti (D) zntc* 
iWMi^mt. Rosemmund e>©» (Chem. Ber., 1975 ^, ^108#, 

1871-1895 H) ^ckl/Black (Synthesis, 1981 II 829 H) SB* 

W£ o T^J$ b Ac © (/ > 3 0 ) 
(2.) mm (1) Tl#6tlfc^#J 3.80 g, 7Kiftth'J^A3. 55 g. ^ 

y-;H6 mL, ^ckZ>'7K25 fflL©^^^2H^H»)S^b7c 0 

U 2«Jtttlf!i: 10SI^x>^zKMT'pH5 £U SHifJl/tiffiLfc. fib. 

JE«?*-r*il«i:k:«tO. 8-^7^-1, C4. 5] 7£> 

-8-#;i^*>^ (±mm(Dik&& (2)) 3.46 g^t#fco 

(3) mm (2) Titenfe^^ti 16. 19 g, v7xxji/#7*'j;u7vK 24. 51 

g, h U X7JU7 5 > 9. 00 g. £J;tf Hloc> 160 mL (DMG®* 2. 5 B3«^ 
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MifcLtc, JKJ6«**ftU g&?P«7j<fil:h MJ7A7KM. 7j<feJ;M?n$ 
fc£«j©S?*3\n/7-fe>75 h* 100 mLMtC tert-7b*->#'J7A 9. 55 g 

5 B B H £M, 7j<&, i6nfdb^©fh7t Fo77> 100 mL 7& 

SJtfc: p-^l/X >$frkfnM. 87 g©**« 100 mL £in>L Mtf 16 

J«£i$Ef§£LT, 4 - tert-7* H + v*J^-JU75 7 - 4 a 
10 ^U-y> (Jb«BH©ft-&« (3)) 10.41 g^ftfc. 

(4) ffj|2 (3) TH6n/tflS^* 10.41 g, MI7-feK**>**^*^*^ 
MJ7A 11.01 g, ^>>W73 > 5. 10 mL, &«fctf:gfc;*3 L U> 150 mL ©ig 

15 ^AT'SiL, «£i$cflE@S;U£o t#bftfc^tJ©77/-;H5 mL^?^ 
{Cp-h;i/X>7;i/^>^7Kfn#)3. 32 g, 5=\>H60 mL£inx.fc 0 #r 

X— rJMftfSK IfcjiU N-^>-7;i/- 1- 4 -tert-7* h + v 
#;i/#-;l/75 7- 4-^^;p- r - 1 -77 □^\^->;U75 > • p-Wl>x> 
XM>ltt (±EBO^* (4)) 7. 49g£t#fc 0 
20 (5) ffilB (4) T?»Sftfc'ffr&* 16.63 g, 10X^7 5>2 AjskPI? 5. 0 g. 43d: 
* 7 7 -JP 400 mL ©S-&»***»H»T (1 mE) 1CT 24 l$Mttt# Lfc. 10SS 

7A7KM50 mL tl-fil' 300 mL ©jR£tt KiSflPU x— 7\JH£zk£cfc 

25 . l-4-tert-7>^v#;U#x^75/-4-^;P- r - l-i/^o^ 
' *>;U75> (±fBH©fb^#I (5)) 6. 87 g 

(6) MfB (4) 7K^br h U^AtK^^T'MIL, 7dd 

tfJUAlifcti Lfzo «ltB«e€:*R^«SfP<ttt*1?as»», h U 7 AT 
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7 4- (M:^\+1t>-Mx^ (30:1-3:1)) Cftl"* ct fc«fc K> \ N 
-^>> ? ;i/-c - 4-tert-^h^r->^;i>^-;i/75y-4-^^;i/- r ~ l 

-v^D^\+~>;i/75>^#fco ^^Tein$±i3 (5) mt mmz^m LT, 

c -4 -tert-yh + v^^^-jl/T^ r - 1 - v^n^ 

~>;U75> (±f3H©jb^ (6)) £t#fc. 
#%f'J 6-2 

##^6-1© (1) ^ODlSlC^^T^^a-vKfCf-^AT^Ov;^ 
^v^Jl^P'J K£ffl^3f£Mi, 6 - 1 CD (1) ~ (5) 

(6) JMil^tKcLT, t-4-tert-7*h^v*;U#-;i/75/-4-t H 
□ ^v-JM^U- r - 1 -v^P^vJt^S >£fc«c -4 -tert-7*h* 
yjjM^Jl/75y-4-k Ko^v-JM^l/- r - 1 - y^7 0^\=^->JU75 

sfe. ##M6-i® (i) monmizid^x^^jiB-^v^^x^ b 

^is^^JV^niJ KSffltiSa^fi, ##F(I6-1(Z) (1) ~ (5) Tg^fcte 

(6) ««i:WfcUT> t-4-tert-7>*v#;Ufc;U73/-4-* h 
^v^^U- r - l-y^DA+yJbTS/Xttc- 4 - tert - 7* 
^-^75 7 -4 h^>y^;U- r - 1 -y^n^yJV7$ >£t#fco 

6-3 

( 1 ) N-tert-7> + v#;^-;i/- 4-x v#;ufc;nf ^>J s?> 
(Gilligan ^Tlitt (J. Med. Chem. . % 37 #, % 364-370 M> 1994 ^) IB* 

6-icD (i) mtmmzmmi,, ^t##m6-i© (2) ^mmcM 

511 LT, N-tert-7> + v*;i'^-;L'-4 -^;u^^v;i/-4 - y h*^*?- 

£©{b£4&£JB^ £b(C tert-7K*v#U7AfCft/lT^>S>-JU7^ 
u-;U*ffl^se^Ji0#^J6-l (3) EehEltKfc&gUt, N-tert-7h 
*i/tD\s^~)\,- 4 -^>yJ|/t+yAMzjl/7S 7- 4 h + ~>7^JU 

(2) Huge (1) Tl#6*lfcfc£#l9. 4 g, lOX/^v^A^ 1.9 g. £cfctf 
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190 mL (Dm^m&mmm^T u %m \zx i mmw^rc lox 

/N°^77A^Sl£teU &m%mt&TZ£tlzl:r) 4 - 75 J -N-tert-7 

5 -JUS) £GfcSLT. 4-757-4-* h^y^^t^'Jy>&ffc 0 
6-4 

N-tert-7 h + v^tfxjl'- 4 vVU^"^ v#;U^x;i/75 / - 4 - 

^ h+v-^^^tf^u v> (#%^j6-3(7) (i) mmzntciksm 3. 

7 8 g «mS£ 3 8ml vmSfa* 3 0Wbf:, EJftrI£«l£ift|g&, 81 
10 ?4£7h7t"Kn7^>T&#f 4 -75 7 - 4 - 1 K □ 

;*9S>Ut:^'J-7-> • 2&g^2. 8g£#fc„ 
##$J 7-1 — 7-7 

(1) 4-75V-l-tert-7*h + i/#;b#-;Ut°^U ~7> 16 giN-*Mih 
+ ->7^K$ K 17. 5 g©x h^t h*077> 200 nil Wh'Jx 

15 3MU75> 16. 7 ml £iD;L. li§t4«LL K£*g££ll;:*£;&n>L 

XcMviU ^a^IWSiltiaD, 2- (1 -tert-7h+>-^;U7r*- 

-fV<>FU>-l, 3-v^-> 25. 7 g £f#fc 0 
20 C<ZMt-&423 25. 5 g (D 15 S! M-X^y-JU 170 ml Mmm^MUX 5 B#H 
it^b^i. ^Hi^^m^it^ZtiZ^K). 2- (4-tf^Uv» <V^>K 
U >- 1 , 3 - V* > • 16. 0 g 

(2) MIS (1) T1#£ttfc<fb#^ 1. 57 g ch 2-^aatf U 5 v> 644 mg 
h^tKP7^>15 ml-N, N-v^WUT-fe H75 K3 ml f^r^t h U x^;U7 

25 5 > 3. 13 'ml £Ju*_, 50rT 12f$ffli*#Lfc. £j&rI£fcg§M 

>{cMU ^b^^MT^dilCctt), 2- [i- (2-eu5vxji/) - 
4 - tf^ U v;iO >f V K »J > - 1 , 3 - > 1. 50 g £#fc„ mm : 87 X) 
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■D^TCOikGW 800 mgcDx7/-;H5 ml Mftfck H7-/> • -zK?n 
#10.25 ml £*P;i. 2 P^Wii^Lfco U gjK£ttiEES 

Zuu&frA-**;-)], (500:1)) TttfilTScifCfcO, 4-75/- 1 
5 - ( 2 - b° 'J 5 7 ~ ;i/) kXUyy 9 ©###J 7 - 1 ) 417 mg &&fc. 

- 7 

#%#J 8-1-8-7 

4 - 75 / - 4-^5 1 ;i/t°^u 7> (us. 5821240 mMto^mzx smbtch 

10 ©) 2 6 0mg, 2-^DDHU5y>2 3 7mg, MH*iJ^A8 5 8 
mg©I^/-JV2ml »«ft&5 O^Tl 2B#|H]8fc#Ufc. J5*fi^*&* 
lc&^\ i7DD*;i/ATitHbfc. aajft£ffi»^*T8fcf£U 
bU7ATl£^. *tt*j*JE«*Ufc. SS$y'Ji]^7 7r>aj]7A 
7 c t C« : 7DO^;UA-/7y-;U-7> : E-77>: (3 0 0: 

15 10 : 1)) TfllSTS CI 4-757-4-^^-N- (2-fJ 

= y-JW t°^U7> (g 9 0###J 8 - 1 ) 2 5 9mgS#fc. 

M^Wfb^Srfflti, MIBtra^KlLT, ^ 9 (7)###iJ 8 - 2 - 8 

- 7 <Dfc&ViZ&1t a 
###J 8-8-8-21 

20 4 - 757-4-* h*v73^Utf^'J-7> (#s#0iJ6- 3 (2) *«fc 
t>'*f»Wb-&tl^ffl^> fuf3#%#J8-li|WI^tcMJibT, *9CD###J 
8-8-8-1 5 <Dik&V3&ft1t. 

4-757-4-t h*o + y^^t^'Jy> • 2&i£i& (###!|6 
-4) ^cfc^m^Kb^tl^ffl^, MCMUT, ^ 9 <7)###iJ 8 - 1 6 

25 -8-2 1 <Z>te£#l£#fc. 
###1 8-22-8-23 

t-4-tert-:/H*->AJU#-;U757-4-fc h* o^vT^l/- r - 1 - 
7 7 □ 'n* 7;i/ 7 5 > (##0tj 6 - 2 ) 1 . 00 g t N - £ J|/#x h * 7 7 7 ;U 
-f 5 K 8 9 7 mg©7n7hi Kn7?> 15m 1 CDlKiSifcK:, Mjx? 1 ^75> 
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0. 8 6ml £JP7L 5 0 TCC 5 NfMJpJIftUfc. &Jft-fe7]<£jj[]A., Stlf 

tcm, mMmi- h U jg«t&fcBEg*T*iI«>:k:«l:?K N-tert- 

7 b + •>*Jl'#-Jl'- 1 - 1 K n+'>^^- t-4-7W5 K-r-1 
5 ->^D^y^7S> 1. 47g£ftfc. HO-fb^tt 1. 44g <£>v^+J-> 10m 
lSfftlC, 4N^/v^-+it> 10m 1 £iPA. ^T3B^^»bfe, EJS 

;i>x-xJU^By*t**c:£fc:«fcD, l-kFo^fji/- t 

5 H-r-l-y^D^y^75> (i9®##W8 - 2 2) 1.03g&fc&. 
10 MEtTOKlUT, £9©#*W8-2 3©{fc£*£t»fc. 

8-24 

(1) N-tert-7* b*->#;i/#-;i/-trans-l, 4-y^D'\+1f>y75> 500 mg, 

2- ya : E^5 L ;U^ESffix5 L JUx^x;U 623 mg, hUx^7S> 354 mg © 
bJUJL> 15 m 1— 1.5 100 'CT5lWlLfc. ft 

&*««f HJ£ATft«U mm*M!±%2kLfc« M^yU*^r>7 7 7 
•>a*7A^D7 h^^-fCfcOfiMBU N-tert-7* h*->77Jl/#XjU- 
trans-4- (l-^^V-2-f V-f > K U XJU) y^D^->jl/75> 400 mg £t# 

20 (2) Bfff2 (1) -C^Snfcfls^tt 380 rag (Di?tt-yr> 10ml *«EK:, 4NHC1 

/ io mi **da, ^mx'smrmwvrco Kfomzmmbtz&, m 

it« ^lf;H-f^t h Ufa I'-y a >TSCltC«J;0. trans-4- (l-tf 
+y-2--f y-f >K'JXJU) y^D^->^75>-MS (^9©##fiJ8 
- 2 4) 298 mg 
25 ##0J 8-25~8-31 

N-tert-7 h + 2^*;P^x;u-trans-l. 4-v£ D^+r^JS. > 500 mg <h 

3- -hn7^^»I*» 540 mg ©7 A 15 ml 
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^KMTMJ^ATt^SU »«E4«ES4Lfc. Safety 
75*;>a*7A^D7 h^77^-icJ;DllU N-tert-7 
-;i/-trans-4- (1, 3-v J ^*4-V-4-— h o-2--f V-f > K U —)V) ^da+>> 
;U7 5> 900 mg£t#fco 
Z.<Dfc-&m 885 nigC0v^4 1 1t> 10 ml SffiSlfflEfC 4 N HC1 v^it>^ 10 ml 

ThiJfaU-ya >-r^.d<hfC c t 0. trans-4- (1, 3-v?Mp V-4-- h n-2- 
-f 7-f >KU— ;W^^n^\+>';i'75>-ttlfei6(*9O##0!l8 - 2 5) 700 
mg £t#7cio 

#J&JK*Wb-&%*/BK lUfllfcLT, S9©##^J8 -2 6-8-3 
1 ©fb£tl£f#fc. 
###J 8-32 

MJ*'J HBI&Tfctig 1. 5 g <h^y*-;]/ 0. 303 ml O^^vy? D7-f 
H 20 ml ^feWTHJx^JUZ^ 1.49 ml MAT, 3 l$|!f|fli# 

Vfca S**IC7K*1IDPLT, ^notfJkkTtttBUfc. «S&li7KM^h 

*;HMStK*I 1. 81 g £#7c« 3-~ h □7^;US£&zM&fcfU3£ 

1K#£UT/Hl», mm^M8 - 2 5 (hlTOcLT. trans-4- (1, 3-v^V 

9 8-32) £#7Co 

##M 8-33- 8 - 3 4 

ttfcMJ'^U hKfctzlctt 1.0 g©>5 1 U>^n7< K 10 ml giftfc, »T 
fcf □ U v> 354 mg <h h U X^75 > 577 mg MAT, liSt 2 B#«J*#l, 
fc„ EJ&ifclczK£ljnx.T* ^□□^;UATtt,i , ,L7Co %\m%&MMi- h y 

tf^T^HMSTK* I. 09 g C©fti'&«j€:3--hD7^;HI*S*t)5 
fcftfcaflWtUTffit^ #%#>J8 - 2 5 tRtRteMaUT, trans-4- CI. 3- 

^7 5 >JfiKig- 9 ©###1] 8-33) 
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mmmtmz bxm 9 8-34 ott&*to*%it. 

0W\ 8-35 

(1) trans- (4-^>v^kt*v#;i/#x;U7S J) o^-y->-l-*;i/^ 
>® 15. 00 g<DM^7l/> 150 ml tOJKaffifcJft^^-^ 5. 92 ml £;tiP 

IfSI-^W^ 2 0ff^t/\ trans-4- K>yM+y*J^-^7Sy) 

(2) mm (i) ■vnztifcfc&m&mk^uyio mKDjs&tu mr> 

^X77k60 ml-7K 120 ml (D^mm^^TTmTLtco &UTWft$tWb 

x^T^-r-SilttCcfcO, trans-4- > ? ;U;*^>#;l/^xjl'7 5 J ) -1- 
y^O'xWyMWaH 14. 17 g £t#7t„ 

(3) MSB (2) TfS&ttfcte^ 7.00 g ©7-fe hx h U;H40 ml W®mz 
mtJ-lr-frS. 54 ml *»PA. 30#flfl;bP3&iiiJS£Lfc. £J£f£MM«, 7 

15 th- hjji^jpx., $e>tcMi±MLT#6nfe^si#:tcv-ry^nt°;p 

x-TJl^JPA, fttlxT-SdiiiCebi^ trans-4- (^yi>)\>** : yti)l#-)l 
75 7) -l-i^a^t^^A^x h UJU 6. 14 g^#7h„ 

(4) |fj|2 (3) m-cn<btifc{b£>$ 1.20 g»x^/-^24 ml %(DMffl®i 
fc* - &&<WTTi^b7.k$#7. * . mWk&W-MMM L .• f?tfft»*tlT 

^nfcS&Kteft&SfcK*:*- h U ? A7j<«£;)]p;t, ^ □ o*;uat- 2 mtttti 

trans-4- {^>'J)V^^i^ti)V^~)V7^J) p^+J->-W 5 
ifJUXf^ 0. 93 g £t#fc„ 
25 (5) busB (4) Tl#6tlfcfb-&tl 929 mg©x^/-jl/6 ml-7j<l ml*© 

tx^y-jl/0. 3 ml-x-xJl' 20 ml ^jjPA, ttW £ d t iz X <0 , 
trans-4- (^>v^+v#;U#xjl/7 5 7 ) □'x+lf >£;i/^*-y- 
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(6) mm (5) ^Tl#6>nfdb£t! (500 nig) SfctSfS^KtU, Schmidt. £> 

(Schmidt. H. W. 6, J. Hetrocycl Chem. . H24#, % 1305 M> 1987 
icffiK xh*>x5^>TD/- MJJl/tfiJ&S-BfT, trans-1- K> 
5 yM+y*M-Jl/75y) -4- (4-75 7-5-777 tfU 5 V>-l"t M 
i/^n^^r> (186 mg) £»jfc. 

(7) ffifB (6) STWettfcfb^tt 174 mgGQ7-fz h~ hU;P7 ml 
^{ctK^Th 7fb h U /^->u;u 282 |i l ^JDA^rfiT i mmmWLfco 5 

10 £-tt\ ^nP*;i/AT3lHlttaUfc. ttatt*«zKJ»»^-hU^ATl6j»L> 
«E»iffiT« d £ fed: 9, trans-4- (4-7 5 7-5-77./ fcf'J 5 v 7-2— OP) 
77 0^,1/75 7 (& 9 0##{?iJ 8 - 3 5 ) 105 mg 
###J 8-36 

trans-4- (^yyM+y^j^-Jl'ZSy) -1—77 □ / \^it>^JL'^4 1 
15 ^y>-W (##^8-35 (5) mvfc&to) (348 mg) £fcBfg*35 
it, Libman e>©7j?£ (J. Chem. Soc. . H 2305 H> 1952 30 £feT7-tz 
?;U7-fc h>tK^$-&SCd:K:«l:0. trans-1-^7 7;M"^ is%)V#-)V7 
57-4- (4, 5-77-2-7 ;U) x^D'\^+h> (220 mg) £t#fco 

£<D{b&Vl (205 mg) ###1 8 - 3 5 © (7) 3S«t|W|«6C3 7<b h 'J 7 5 1 
20 ;i/S/'j;ia?&g-r*C£K:J:D, trans-4- (4. 6-^^;ueU5y>-2-<;U) 
-/^□^75> (ift 9 CD###J 8 - 3 6 ) (129mg) £f#7fc„ 
##{£J 8-37~8-39 

N-tert-7*h + 7#Jl^-;Mrans-l, 4-77 □ y \^1t>775 > 500 mg, 
1, 4-y^on^> 326 mg, 0t$tfJU7A8O5 mg. atffltf- MJ 9A 70 ng, 
25 *«t^x^/-;U-7K (8 ml -2 ml) 90' CT 12 BW*#Ufc. & 

TKfiMfe* h U7AT«&> MEMbfc, »SnfcSit£ -> U*y;U7 7y 
•>ai37A^D? h^7w- ({gift : 7 □ □*Ji/A-7 7/-;i/-7 7 ; &- 
77K=100 / 5 / 0. 5^6 100 / 10 / 0.5) -PUKf *C<fcK:J; 0> N-tert- 



WO 02/30890 PCT/JP01/08802 

55 

^h^r->*;U#-;U-trans-4- (l-tfn'J *7x;i/) '77 □^5/^75 > 453 ig 

CG!)fc£to£, l^fffTMIIIt^aiCtD, trans-4- (1-tfa 
iJyrjW y^DA+y;|/7 5> 9 CD#%M 8 - 3 7 ) <H#fco 
5 mmtmmzhX, «9©#s^J8-3 8~8-3 9c?Mb£tJ£t#£: 0 

8-40 

trans-4- (tert-7* h+y*J^-JHS 7 ) ->7 □ ^*-tf->#;k#>I& lOg 
<h 2-7nn-3-75/ tf'J-77 7. 93g> l-(3-v/5 1 ^75/7°nb°;i/)-3-x^ 
Htttttt 10. 2g, 4-77 5^75 7 t:U 77 6. 5g, MO- 
ID y/^*JVA75 K 180niL Wfg^tl^^raT- 1 5Mff#bfc„ Kfcmzm 

mym-y h u 7Azk^£;!jnx.T7;i^ utfttm TOx^u-cattiLfc. 

BEg^T^iltCcfcO, trans-4-tert-7 h+y^J^-^TSy-N- (2-7 

□ □-3-t'U v;b) y^n^^M^Sh^f/c, 
15 ###18-4 1 

trans-4-tert-7b^7#;i/#x;i/75/-N- (2-7 □ a-3-h: U -7;U) 77 

□ / \+-!t>*Jl'#^1t5 H (###U8-4 0) 500 mg> 2, 4-t'7(4-7 
7x-;U)-l-, 2, 4-y*7 7x3?>-2, 4-yX^7^ F 858 mg, M7 
h7tH O7 77 10 mL^rg^^ 60^7? l8P#RM$bfc. W^^IL 

20 #bnfcM£7U#7>7 7y7o.#:7A7n 

-7 K7'77^- (&& : 7Dn*^A-77V-;i' 50:1) 7rffiMbfc„ 

ibnfcfife B a ^x^;-Jl'5 mL icMU4N-^X7V--;7« 10 mL 
^rJbUA 1. 5B$Wto^aflitl/fe. X^yV -Jl^EE^ibfc^ FMSrTMCjg 
8¥U x-7;i/T"^^Lfc 0 7j<l}Cj*$?#U7A£i0^7Jt'#UtttUfd£ 

25 7an*;uAT^{i',Lfco Jfitti^^ »^7j<Ti5fe#b, ^tRM± h U 
7AT&M, «£$U£$3rf3Cl£Kc);D> trans-4- (^7 V'a [5, 4-b) 
hfij v>-2--f ;)/) ->7a^+7;i/75> (S 9 G9###ij 8 - 4 1 ) 195 mg £ 

tip /to 

8-42 
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trans-4- (^OyM^y^M-Jl-JSy) 77 u y \3rD->ti)l>#>&t, 
1-7 5 7 7-x 7 miI2#%M 8-4 0 ^feMJIl-T, trans-4-^ 
)llr*ri't))V7£-)l7$J-N- (2-t Hn+->7x-JU) 77 □ '\*+>-7#;y 

5 CtfMb^MO mg. tf'J v-7A-p-N;Ux>7;U^^- h 286mg, 7 7 7- 
10 Z.<D\Y&m 150 mg, 10*/^ v7Aj^Sl 30mg, W7 7 7-;i'7. 5 mL (DM 

^m&mmmnrF cure) gak:T2i$ffljft#u£. «&£tt£u mm 

zmi&'TZZ.tlz&Q. trans-4- (^77*[d] [I, 3] ^^r^V—)V-l-i )V) : s 
7 0^v^75> (S9C##W8 - 4 2) 63 mg 
##0J 8-43 

15 (1) **fl3*^7*^hUC7A0.74g*T-h7t:KD77>35Blfc«!»L/, 

trans-4- (^>^;i/^+v*;i/*Kx;U7 5 7) v7 D-MrU^* 
;U#>^3. 60 gOfh7k Kn7 5>90 ml »fc£*?frT*D;tfc. 2 
t$ffl*#bfc&» RJ&ifc£**K:&tt. £ ATWltHLfc. tttK^^Tk 

20 fc < fctfffifn**tofar'8fc#U *7Kith'J^AT« ^IK^MEEe^U 

7#;i/#x;|/-trans-4- (tKn^^f^) -77 nA+y^75 >^^fe= 
(2) ±K (1) Tftfcnfcfb'&ft I. 95g £77 3^1/7^*^7 K 1. 45g©7 
7DD77 7 35ml 'J^ 0. 81ml £to;Lfco -45^ fc 

25 T2mmmWLfc&. -WVlZftiWL, MJX9\^7S 7 5. 62g(7777nD7 
7 7 5ml (SteilQA. MK#ffi&2l$riWM4 i b;fc. JRj&ft**, ifiifclcfcj; 

?M^rv'J*yjU7o^ h7'7 7^- (r&j& : ^I^-MXtTH^ : 1) 
TlMflL trans-4- (^>vWy^;^-^7S/) v7 □ / \+it>7^JUA- 
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(3) mttt-frM ul (DiSt? nut? > 4 mimmzHV v>568 mL 
©^□□y^>4 mU§«7X&T^TU ^</^T, Mf2 (2) Tl#btl/t 
{b£* 1. 53 g £JjP;Lfco SJt&^^^^iaTl'I^PSJ^bfc^, 2-75/^ 
5 >vMW7S > 715 mg, ^^TM^- h U 0 A 961 mg ©7k 15 mL igffcfciinAfc. 

lOiC-TK^b^-h'J^ATKM^tiP^J^AU'ltdiL^ SiT3 
10 ^pp-5, 6-yy7y-l, 4-^>V'+y > 2. 66 g, h;UX> 75 mL0?g-&t)^^ 

•j^atkm> 7k. mm-kt&7kT«Mfrfo&u wsithu^A-ew, 

yiJ^3-^F 427 uL£$iTU SSt 1 5#»Lfc ^Jft/g^fc^ 

/-;k 7k£*n;L/<H£, ^□□^;L'AT-^#bfc 0 7K1CmM# U9A£3jn*. 

7^*Utt<hb7tm, 0 PPtfJU ATtttbU^c. fflM£7K, »^7K« 
20 ^7K«^hU^AT^f-^ &&£«J£SJ5&«iI£{c:«fctK trans- 

4- 0H-!/'J >-2--r;U) ->yn^vJU7 5> CS9tf)##M8 -4 3) 220 mg 

##^J 8-44 

trans-4- i^yV^^^ti^zDVJ^ J ) v£ P^-tt>7^*'>$£, 
25 3- (75yy^^7t/;U^->l/) t°U> : >^Rijf3##f'J8-4 0 tMlcMU 
T, trans-4-^>v;U^^~>*;U*'-;U75 y-N- (3- tf U >Ml/#Jt-#xJM 

p^*-tf>£;i^*+f-s K^t#fcc 
k 9 is\KDm^^Muisimmmorc 0 mtm^^iz&.t\ ntzk-r 
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ZOitSyi 350 mg, 1 OX/17 V s ^A^3tS70mg, RU^;* ^ / —)V 17. 5 mL (DM 
5 £fe£7Kf!l3?ll^T (l&EE) ^SICT2 0l$KU*#U&. tt&£tt*U tt 
«£»|g-r<5 9, trans-4- C5- (3-trUvUV) -1. 3-*+1fl/-;P-2- 

<fJb)'y^Q^yJl/75> (* 9 ©#%#ij 8 - 4 4) 211 mg £t#fc 0 
###J 8-45-8-56 

10 (3)) t. ^Jl^b^ (75>ft^«) hUT-fe 

8-45-8-56 
8-57-8-59 

15 t-4-ter t - 7* h + y*MxjV7S / - 4 r - 1 - y^7 

PA*yJl/7 5> (fiflB##^J 6 - 1 « (5) 9|-CWSttfcfb£*!») 300 mg £ 
fh7th'D77>2 ml, *;u^u>0. 5 ml ©ffi'&igttlcJgflPLfc&eDfc, 
HU7-feh + >'**ft*^*^hUC7A418 mg£inx., 16 

i/77-r- (« : £ dd*;1/ l*-*9S-)\,-7>*=.7& (50:1:0. I- 
10:1:0. D) TMbfc. 
C©fb-&#I^4N^-> ; ^+-!t> 2 ml. x^y-;U2 ml 4"T8f$P«# 
i&HSU 10X*»fb±MJ9A*Sft£in*., ^□D^/UATrtt 
25 HJU &#l»»:rHJ?ATffcftUfc&, «^^BEi?-aT§ d iilcd; 0 , t 
-4-y7^7$/- 1 -*3\>U-r - 1 - O^+y^TS > (^9© 
##0>J8- 5 7 ) 55 mg£t#fc<, 

|WJ$(cUT, ^9©#%^iJ8 - 5 8 -8 - 5 9 0Hb£&£$fc. 
##01 9-1-9-3 
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HJ#*y> 1. 04g£>*^b/^I/> 10ml *«fc:, N-ih+vAM^ 
t°^^v> 1. 59g ^cfctXhUx^;l/7^> 1.4ml CD^^^U> 10ml M 

dtlfc, 4-tert-7>*v*UU#x;i,75/ tf^U v> 1.00gfc«fctfhl) 
5 x?Jl/7^> 0.77ml <0*6ft;^5 1 U> 10ml jgifc£*#T;to;L, £ffiT?*S£8fc 
EJfcffc£**K:*tt. ^□□*;i/AT*4tBbfc. JSffltt&fifpftia* 

1) till. 4-tert-7*h+v7^;U^-;i/7sy-i- 
10 -l-e^7y-JW *M^t^Uy> 0. 94g 

£<7Mb&#3 0. 50g zmtt^Uy 6 ml iCgflPU h U 7JV*uWm 2 ml £ 
3B#MJJt#L/fc. «£Mg£U M$iy'J^Jl/7 7 7 
y^^^avh^?^- ; ^an^A : ^^y-Jk= 100 : 1) 
TttSlU 4-75 7-1- (4-xh+->*jU#-;u-i-t!^7^-;W rt;l/#x;u 
15 tf^Uv> («1 O©##0»J9- 1) 0.42g£t#fco 

4-tert-y h^v^JU^-;l'75y t'^U S?>:fe«fctf»ftlK5|BMfe£* 
iSt^CMlLT. *1 0 <2##{fl| 9 - 2 ~ 9 - 3 £>ft;-&#J * 

#7Co 

9-4^9_5 

20 (1) *K{b*U^A*»* (4 g KOH / 10 ml 7JO £x-7;U27 mL 

feN-~ KoVt<9 1 ;V^I/7*7K^T^TU7Co »T*I7«, ££f£©x— r 

;*^>£>x— 7Jl4§fi£fc, trans-4- (A>vJkt*v#;i//1ixjl/7$ y ) ~>;7 
w\*V>t})^ym.t7U*) H (##^J8-3 5 (1) 5lTf»6nfc{b^*) 

25 2. 00 g tcjjpA, mt 2 mm\m u fc. rrtti u ^« a u x-x 

;UT^1-^C<!:(CJ:D> N-^> v;kt*->#;U#x;i/-trans-4- (y7V'7 
■fef ;W v£ D^y;P75 > I. 63 g 
(2) AtliB (1) T»e>nfc{fc;£fc800 mg ©v^lty 8 ml ^ 
^U>*«t^liBllffi©*S^ (100 mg / 1 ml) SffiTlNrW. ^ 
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aiisiiL t#bn/rM£x-7;i4c.«u tinhbtcm&zm'® 

tZ>Z\£\z£<0, N-^>v;l/^-+v*^^-^-trans-4- CEJVt^J 
5 -)V^^)V) v^n^\^v;P75>741 mg 

C(Dit^% (350 mg) <h 10^/\°^v^A^70mg(Z)^5 7 y-;i/4 ml MM®. 

%Z\t\z£V, trans-4- (tMUy^^-JW^) y^o^y^js 

> («io (Dmmm 9 - 4 > £#fc„ 

10 (3) ffffe (1) Tlfbtafefbi^ I. 00 g0^b^^l/> 10 mlMtc» 
T IN &ifcx— rJHgifc 10 ml £tn*, MUlzx 4m*MWlstco Kfomizm 

trans-4- (5'nn7iz^^) -^□^yJl/75>^lfc, 
15 £©<bl^3 (400 mg), ^7jsU>l. 12 g 7 !/> 6 ml (73^ 

N-^>y;i/^-^vij;i'^x;i.-trans-4- (^e;1/* u y * ^jituvt^-jv) : s$ 

20 □^•>JP7S > 417 mg 

C(Dit^t 10^N°7v^7Aj^*72mg©y^y-;i/4 ml HM^KSiM 

^t, ^ta^ffitcr i0tr B i!f#ufc„ mm^u famzmi®tz>£t\z£ 

0, trans-4- (Wjy^^J^J^-JW ->^DA+yJl/7S> (^10 
9 - 5 ) £fH/t„ 
25 9-6-9-7 

%m (Johnston^, J. Med. Chem. , 1971^, % 14#> H 600-614 H) EB 
M.(D-j5'fc\Z'$.\/\ trans-4-7Sy^^7D^\+lt>*;i/7tK>^x^U • £g£ 

& (##^J9- 6) SD ? cis-4-75y->^7D^\=^+»->*;U3jf'>i?x^;i' • 

m^iS (#%^J9-7) £i§r)#L£, 
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9-8-9-12 

trans- 4- (tert-7 h*->#;i//tfx;i/7 5 J ) : yt>w\$-$j-)l 1. 0 g 
<h^>v;U7*D5 K 873 mg ©f h7kFD77> 6 mL ^%?m\ti- 
MJ7A 204 mg ^bfC^^^U^^^+^K 0.5 ml ZliUA. 

5 7O c CT2 0#r B 1WLfc„ Kj&m£W)$:7k\Z&€, 7 u d^JUA-etttti b 

-BUfJI' (4:0) (C&U »6nfctt**fill*Wiftx5 L ;U-^-!J->jS^ 
«tfcJB»UaMl--r*Jlt-e, trans- 1 -tert-7 b^i/fS)V^Z.)V7 ^ J - 

18NfWlI*^UTJK««IT*iltfc«kO, trans- 4- K>yM+v) v7 
0^yJV75>-M (#*#J9-8) 

^^fll^i^fflH. ffiIB<h(W|#tCbT, 1 0 (D#%0iJ 9 - 9 ~ 
15 9-120ft^^lfc„ 
9-13 

N-tert-7>*v#;l^x;U-trans-4 - (2-7n^>- l~fJl/;<M=- 

-» v7d^\^->;u75> 9 - 1 1 ofc&m) 204 nig^^^y-;no 

ml [zmmbtco \0%A7i?<yi>mm 44 mg^nx.. m^7K^ffl^T, &ffl 

afefSdiJcJ:?). trans-4- (7*n#*v) ->7n / \+v;P75> (Si 
0 GD#%0iJ 9-13) 102 rag 
25 ##jW9-l 4-9-2 9 

(1) 7K^^^*7"hU7A 9. 33g $xh7kFD77> 200 ml (CffiS 
U C^(C7k^T> H7->jb*7lfevX5 1 ;H^^ljnx.Ac. tK^T^^S* 30 
ftJfMt-Lfc^ trans-4- (tert-7 h^v^JU^xJbTS y ) v7a / \+1t>7J 
Jl^>^ 40g CDx hy t h'077> 150 ml i&^£*&Tljnx.fco ^iST' 4 
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trans-4-(t Kn + Soi^JlO y^n^yji/js > 20g 
5 (2) ±fS (1) Tft&nfc^**«fc^*JS^t;-&*^fflVi, ##M9- 
8 ch|W]tIfCUT> £l 0CD##^J9-1 4~9-2 9 
##81 9-30-9-33 
(1) trans-4- (tert-y h + ->;fc;i^:=jU75 y ) ->^7 □ 'v^ItV-JU 5. 00 g 

(Dm\:^^u>mmmz b yx^js > 4. 86 mi, ^^yui^x^ou 

10 K 3. 09 g * OTC TUP A 10 ^IWjl^bt, K««t**3iqA»»x?;UTft6tb 
$fc.« U jtR-T* C trans-4-tert-7>*>^ ;i>#x;U7$ y-^o 

^*~>;M;*>;uMs7--- h 6. 19 g £#£0 

15 (2) Vit>-S-ti)U#-.hVJ\sCDi?*?)l*)l>&7$ K 10ml 

JSftK:, 60S!7K^{bx h U ^A 0. 818 g fcfcftTfcijQ^Lgfi-C' 1 mmWbfc. 
CttfcMffi (1) T?»6tlfcft;^*2. 00 g €:JDAifi-CiK«, 80t:T 8 BSMft 

^□Th^/^y^- («jK:ft»x5 t ;U'\*1t>(l:6)) TfttSBU cis-l-tert- 
0. 977 g £»fc„ 

dOfc^&O. 977 g££no-7M,AfcjgjBu 4N-ifiHv**tf>#tt4 ml 

atJR-rac^T*, cis-4- (5-^7 y-2- try 

-/^□^■>Jl/75> O0##^j9 - 3 0) 0. 787 g£t#fc. 
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-9-3 3 0fc£#l£»fc. 
10-1 

( 1 ) 5-- h n>f y-T > K U > 42. 8g U £ ATK^fK (^^^ U ^A 108 
g, 7k 200m I) fciDitfcttPtt^, mWuuJttlVZX. 2m 1 ©RfcX? 1 

5 ;U 200m 1 M£ O'CtdT 1 B#MjWtTWTU£. (TCKITS &fc 45 

teS-r*JltfcJ;0 2 -£nn7-fe3\H>- 5 -x hnKV-T > KU >£#fc 

(2) Iff IB (1) T*#e>nfc{b£4fc 1. 21 g, N-tert-yh + v*;U#x;U- 
trans-1. 4-v^ D^it>y75> 1. O7g£J:tf0*®tfj U ^7 A 1. 39g £ N, N- 

10 y/^MA75 H 10m 1 4 3 ^T2 OP#Bi]«tj*Lfc. EJ&*&7|cfca€f*r 

ft, ^P05is;i/A-p<^y-;U=98:2-95:5) TffiSST* d £ fc «t D , N-tert- 
7 h*->#;i/#x;Wtrans-4- C (5-x h d-2-< V-f > K U ~JU) #;U#x;M 
5^;U75y) y^^y^^^ifc. £©fc£>% 284m g£ HJ 7 
15 affiM 3m 1 lc»#LM^2l$M*|#Lfc. £««J3Eii*ftU S*££ 10% 

K^-hU^ATftJftU^JE^tt-rscitkicfcO, trans-4- C(5-xha-2-fy 
-f >KUxjU);*i;U#x;M3\>U75 7) ->^DA^y^75> 
*«10-1) £t#7Co 
20 10-2-10-13 

N-tert-7h*->^^fc;U-trans-l. 4-y^D^>y75> lg, 3- 
bf'J v>#;l^>&6 3 2mg, l-X^U-3- (3 -y/^75 7 
tr;W -*My<2Kl. 0 7g. Rtfl -t KD*">^>l/h'J 7V—)V 
7 5 7mg, © N, N-> J ^5 1 JU^A7 5 KlOml ^ii^ifit 2 4 $|Kttft# 

Lfco »it*5?X5 1 ;Ux---T'^'Cftj*-r*C'<!:JC«fcO\ N- tert-:/ h**>* 
;P#xjU-trans-4- (3 - fcf 'J V)Vts )V#-)V 7 2. J) : s>7 w\^i>)\,y 
S> Zmc, C(Dik£®l. 2 7 gt 1 5XJfiK-X*/-\Wgfftl 3m 1 
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x-T-;i/Tgfer^1"^.C ttCct 0> trans- 4- ( 3 - tf U 7~;i/#jl/fc;k75 
7) y^P^yJb7$>- ($1 l©##MlO-2) 1. 12g 

5 £fc, *iJ&M^£«Jl HfeUT, Sll l©###ijl 0-3-1 0 
-4 

£fc, t -Xttc-4-tert-7*h^->*;l/^-;i/75y-4-^'^;i'- r 
-l-y^D^yjl/75> 6 - 1 (5) mZfcte (6) m<Dik&Vo) 

ttmw^w^^m^, mmz^x, mi 0-5-10-10 

t -X«c-4-tert-7h^^A;L^#-;i/75y-4-h Kn^v 
^^-r-l-y^n^W5> (###iJ6-2) tttfommt^Z 

m it\ nmz ut, « 1 1 ©#^#1 1 0 - 1 1 - 1 0 - 1 3 oi^m^mc a 

15 #%#!]1 0-14-10-17 

(1) 4- (tert-7>4^>#A^x;k75 /) ->7 P^+ttV > 16. 93 g £ 
N-/fJK>yJl/7$> 10.55 ml ©^byt^l/> 160 ml HJ 7"-fe 

vtK«^7*^- K U 7 A 19. 08 g ZfomtT'Dnz.. ilST 14 P#FiSjit#Lfc. 

£NH-vU#y^7P^ h^57^- (jgflfc : ^\++l->-^x^;K97:3- 
83:17)) Tllil, $b(C?M^^^1t>^!l^UTMT^C<hT\ SfcCjft 
HXUfct)CDi-^^ii-T, N' -^>v;U-N-tert-7>+v^;l'^-;i/-N' 
25 -y^;i/- trans- l,4-->7P^\^1t>> ! 7S> 13. 55 g£#fc„ 

COte^ 13.53 gi7j<M/^v*7A-^2. 00 gC0y^7-Jl/^©»j 

/MSf S^lc^O. N-tert-yb + v^l/Tjf-^-N' -pC ^-trans- 
1, 4-v7P / \^1t>v75>9. 93 g £#7t„ 
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(2) ffigB (i) T-nbtltcik&Wim mg, 2-tT7^>*;^>K 326 mg, 
I-t KD^'>^>V*hU7V-;i/ 355 mg. 0-^>VbU7'/-)l-\-^)V- 
N, N,N',N'-T-h^>^;i'^D-^A'\^+f-7;U^-03jsX7x-h 997 mg. N- 
>5=-;Pt;U*U> 578 ML £«fctfN.N-^* 3^*^73 F 11 ml 
5 £gi&T 14 B#ra8t#bfc. EJ&ifcK:*, ^C^TfiSfP^K**^ h 'J 7 A7Ri$ 

10 -tert-7>*v#;U#x;i,-N\ -pWU-N' - ( 2 - My 
)V) -trans - 1, 4- v7 □ 'x+U^v^S 

£<7Mb-&#3 420 mg^v^-^+i-> 6 ml k:»#U 4N ffiH-v^^+f- 
> 5 ml SJD^TMr 15B#rpm#Lfco EJ&ftSX-T^TfSfrJRU WfctS L 

N- (2-t7y-JWJ^-^ - trans- 1, 4- □ y \+it>v75 > (£ 
1 1 ©##0ij 10-14) zntco 

20 zmmtztmmzLT , mi i©##0yi 0-15-10-1 7©^** 

###>J 10-18-10-20 

N-tert-7*h + v*;P*'x;i/-N' trans- 1, 4-->7 p^-tJ- 

>v75> (#%#U 0-14© ( 1 )) 500 mg t h U X^;U73 > 763 Ml 
25 Vt&lkt^l/yfemz*? )V9 P'J K 254 Ml SJtaA, S»T 14 

M^v-r-vyntf^x-x^lcMU, ttflfcractlCfcO, N-tert-7 
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h*v#;l^-;U-N' -*3\H/-N' -^^TJl^-;!/- trans- 1, 4- v 

;*5^-N-;Wl/;ul/*-jU-trans-I, 4-y^D^1t>y75 > 1 
1 ©##$J 10-18) £t#fc 0 

#J 10-19-10-20 <Z)fb£$&£f#fc. 

=fc»M&££^To (^ + , TMeJ tt^?;P-S^^-To MS • 

APCI (m/z) K3\ WMfrVrm (Am&ik^-ijrXt^XX^ £ 

at-r.) 
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